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I. INTRODUCTION 


How many people will we need? This is one of the most perplexing questions 
faced by a manager, or an organization, because it is so difficult to answer and so 
much is at stake. For the Naval Facilities Engineering Command (NAVFAC) and its 
six subordinate Engineering Field Divisions (EFDs), which are charged with designing 
and administering more than S6 billion in construction work per vear, as well as 
managing and maintaining nearly five nullion acres of Navy and Marine Corps real 
estate with a facilities inventorv worth more than 0 billion, ! this is a particularly 
vital question. Consider that most managers have difficulty determining personnel 
needs for their own departments, magnify this by at least four major departments in an 
EFD, each department with staffs ranging from 50-400 people, project this through the 
six EFDs of NAVFAC, add a dozen or so staffing "factors" to complicate matters, and 
it is seen Why manpower planning staffing is one of the most important and complex 
tasks confronting NAVFAC management. 

With overstaffing, costs are excessive, people are not fullvosutulrze n 
productivity suffers. And when government organizations operate under austerelv 
limited personnel ceilings, overstaffing in one department or organization means that 
fewer personnel resources are available to other departments;organizations. 
Understaffing leads to consequences just as bad, according to a study done for the 


Army Corps of Engineers by the Logistics Management Institute: 


[t is. apparent from, historical information that greater design and 
construction workload is being performed than in the past and with fewer 
manpower resources. The historic USACE (U.S. Armv Corps of Engineers) level 
of resource requirements for providing design and construction services, IS 
comparable to that of other public and private sector design and construction 
agents. Our previous studies on DoD construction and management costs lead us 
to believe that increasing the ratio of workload to manpower has, resulted in 
increased costs in terms of customer dissatisfaction, failure of the facilitv to meet 
the need for which it was built, and increased change orders. (Ref. 1: p. 


[t is apparent that understaffing leads to nussed opportunities. Because of hiring 
and other personnel-action constraints, an EFD's work force cannot be added to or cut 


on short notice, or in some instances at all, without incurring substantial costs, in 


l Source: NAVFAC Code 05 
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terms of both money and productivity. Thus, manpower planning staffing is one of the 
keys to holding down personnel costs and stimulating productivitv. With so much at 
stake one would think that. given the level of sophistication in management science, 
manpower staffing would be as exact a process as, sav, forecasting the weather. Of 


course, forecasting the weather is nor an exact science. Richard Fantzreb sums it up: 


But whv has there been so little success in making human resource 
planning work? Primarily because it has proved to be quite difficult to forecast an 
organizations need for people. Is this a surprising statement? How manv 
organizations can sav with confidence whether thev are overstafled, understaffed, 
or properly staffed at a given moment in time? [Ref. 2: p. 859] 


This thesis takes a practical look at the subject of manpower requirements 
forecasting. It explores the logic of the process, reviews the techniques, survevs some of 
the obstacles encountered in practice, points the wav to sources of further information 
for the EFDs, and makes recommendations for improvements to current methods 


emploved. 


A. SCOPE OF THESIS 

Although this research is primarilv of interest to senior managers in the 
NAVFAC organization, the research analvses, recommendations, and conclusions can 
easily be adapted by the manager of any organization who Is interested in determining 
manpower requirements. [his thesis thus includes brief explanations of NAVFAC's 
organization and programs to aid the understanding of the uninitiated. 

This thesis addresses the topic of "demand forecasting," which essentially answers 
the question: "How many people do we need?" Not addressed is a related question in 
personnel resource management: "How many people will we need to hire (or train)?" 
This latter aspect involves developing a detailed summary of each emplovee's skills and 
training background, construction of Replacement Charts which detail who will replace 
whom in the event of a job opening, and development of Replacement Summaries which 
supplement Replacement Charts and list likely replacements and their relative strengths 
and weaknesses for each job [Ref. 3: p. 120]. Investigating the hiring and training 
svstem at NAVFAC was considered bevond the scope of this thesis. 

The first question, “How many people do we need?”, for the EFDs, is determined 
by future workload, technology, productivity, contracting regulations, and a variety of 


other factors. 


The second question can be approached only after the first is answered, and onlv 
after it has been determined how may present emplovees will be available at some 
future time to meet staffing needs. Finding out how many emplovees will be available 
in various skill categories after allowing for turnover, retirement, promotion, etc., is 
often called “supply forecasting.” Determuning the total number of employees required 
is then called “demand forecasting.” The first question is answered by a demand 
forecast. The second question is answered by subtracting the supply forecast from the 
demand forecast. [Ref. 2: p. $50] 

[he scope of this thesis is also narrowed to studving demand forecasting and 
resource allocations for NAVFAC's EFD Facility Acquisition Mission,” which is 
embodied in Program IV and the Facility Support Contracting portion of Program IX, 
which together comprise approximately 65% of EFD staffing. Program IX staffing in 
this thesis refers only to Code 02 (Contracts) and Code 05 (Construction). The 
following is a brief explanation of NAVFAC’s management by Programs, taken from 
the fiscal vear 1986 NAVFAC Operating Plan: 


One of the basic precepts of the Command, is that we staff through an 
organizational structure and we execute our mission and resources through a 
program structure. The organizations at Headquarters and the various field 
activities are broken down into work centers (departments, divisions, branches 
sections, etc.), through which we gather together stafls of specific expertise and 
provide for personnel management. [Through a properly staffed, organizational, 
structure, We attempt to have available the trained work force, in the tvpes ol 
field activities and in the required geographical areas, to 770 the varıous 
products and services of our Command nussion. [Ref. 4 p. 12] 


Figures 1.1 and 1.2 depict the NAVFAC HQ organization and a “typical” EFD 
organization. EFDs carry out their mission in terms of seven Programs [Ref. 4: pp. 
21-47]: 


e Program II-- Planning and Real Estate. Formulates plans for land and facilities, 
acquires, leases and disposes of real property, and manages natural resources. 


e Program III - Engineering and Design. Manages the design of facilities, applies 
high technology fo improve design quality and productivity, develops design 
and construction criteria, and provides engineering consultation. 


e Program IV - Construction. Manages world-wide construction of facilities for 
the Navy, Marine Corps, and other U.S. government organizations. 


° I VI - Seabees. Supports the active and reserve Naval Construction 
ONES 


> - : Fo er: : : . 
“In NAVFAC jargon, facilities acquisition is with construction. 
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° ےت‎ VIII - Fanuly Housing. Operates and maintains familv housing for the 
Navy 


e Program IX - Facilities Management. Oversees the total Navy public works 
program. 


e Program, X - Administration. Provides corporate direction and administrative 
support for the organization. 


It was decided earlv in the research process to limit the thesis to Programs IV 
and IX because of the complexity of the manpower budgeting process for the other 
Programs, as well as the large proportion of an EFD’s total staffing comprised by 
Programs IV and IX. In terms of organizational structure, Programs IV and IX 
encompass more than 80% of the manpower resources in an EFD’s Acquisition 
Organization consisting of the Acquisition Project Management Office (Code 09A2 or 
50), Contract Division (Code 02), Engineering and Design Division (Code 04), 
Acquisition Support Office (Code 09A1), and Construction Division (Code 05), and a 
smattering of resources from other Divisions (less than 5% of the resources of the 
previous five Divisions). 

ise Scope of iS Teseatch primarily concerns the EFDs with CONUS 
responsibilities. Because of the wide geographical dispersion of the activities served by 
the Atlantic and Pacific EFDs and the additional complexity of doing business overseas 
(or, in some cases, the simplicity of doing business overseas), these two EFDs are 
organized differently from the EFDs with only CONUS responsibilities. This is not to 
say that manpower staffing is any less important at Atlantic Division and Pacific 
Division; however, the operating parameters at these EFDs are slightly different from 
the others. Statistical comparisons will primarily be directed at the EFDs with CONUS 
responsibilities. 

Lastly, this research deals only with civilian personnel requirements. The 
requirement for military personnel resources is addressed in an entirely different 


manner by NAVFAC and is beyond the scope of this thesis. 


B. THE PROBLEM 

How many people will we need? 

For the mission of facilities acquisition the EFDs of NAVFAC have nearly 
doubled their primary work output of construction dollars work-in-place (WIP) from 
$1.7B (constant FY 82 S) in FY 76 to a projected $3.2B (constant FY 82 S) in FY S 


(the term work-in-place is described further in the paragraphs following). Construction 


3Source: NAVFAC Code 05. 
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design technology has changed during this ten year period. Contract administration 
procedures have changed. NAVFAC goals have changed. The organizational structure 
of the EFDs has changed. In fact, just about everything an EFD does in the way of 
facilitv acquisition has changed during this ten-vear period (and in the ten years before 
this). and significantlv so. 

So, how many people do NAVFAC and its EFDs need to do their job? 

This thesis was born, in part, out of a desire to answer that question. Research 
on this topic was actually initiated from a request to explain the statistical anomaly 


shown in Table 1: 


TABLE” 
FY 85 PROGRAM IV WORK-YEARS AND WORK-IN-PLACE DATA 


EFD Work-Years Work-in-Place WY/WIP 
) ee) 


Northern 465 
Division 

Southern 405 284 
DIVISION 

tor 870 545 
Western 754 S68 
DIVISION 

Source: ۰۲۶٣۲ 





Work-In-Place (WIP), measured in dollars, is the culmination of the facilities 
acquisition process--the actual construction of a facilitv--and is the primary output of 
Programs IV & IX. WIP is defined as that amount of construction work (in dollars) 
done by a contractor with costs subsequently billed to the Navv. For example, a 
contractor is building a hospital for the Navy. The contractor has bid $20 million to 
build the hospital and the Navy has accepted his bid. At the end of the first month 
(say September, the last month in the fiscal vear) the contractor sends a bill to the 
Navy for SI million, thus indicating he has completed $1 million worth of work, or 
120th of the project. The Navy pays him the SI million, thus indicating agreement 


that the contractor has performed that amount of work. Thus, the contractor has 


performed SI million worth of WIP, and the EFD under whose cognizance the hospital 
falls adds that SI million worth of WIP to their fiscal vear total. 

Work-vears are the total labor hours charged to a job or cost account divided by 
the total number of productive labor hours for a person in a vear, 1741. One work-vear 
is equivalent to one person working for one vear. 

Table 1 reflects that WESTDIV seemingly accomplished more WIP with less 
EpEsple than did NORTHDIV and SOUTLIIDIV combined. In fact, twenty percent 
more. [The possible interpretations of this discrepancv are numerous. Was WESTDIV 
20?» more efficient than the other two EFDs? Was WESTDIV getting shortchanged in 
the manpower budgeting process, simplv getting tasked to accomplish more work with 
fewer resources? And if this was the case, does NAVFAC have a viable manpower 
budgeting process? This table was presented to the author and the aforementioned 


questions posed. 


C. IHE GOAL 

Ihis thesis answers these questions, and more. The means by which NAVFAC 
projects and fulfills its acquisition mission manpower resource requirements from 
Congress through the POM process is investigated. Also examined and evaluated is 
how NAVFAC allocates manpower resources to each EFD for the budget year. Taking 
uuEpsesess one step further, the methods by which EFDs allocate these resources 
internally among Acquisition Organization Divisions. are assessed, and 


recommendations for improvements are made. 


D. METHODS OF ACHIEVEMENT 

At the start of this thesis, [ was almost totallv unfamiliar with the mission 
responsibilities and organizational structure of an EFD, and completely without 
knowledge of the manpower budgeting process. The statistics in Table | represented a 
potential problem in the allocation of manpower resources that needed to be addressed. 
Research involved a long course of events starting with learning what an EFD does 
and how it performs its responsibilities. "Numerous interviews were conducted with 
WESTDIV personnel in the Acquisition Department and Office of the Comptroller. 
Statistics on staffing and work output were gathered. 

Interviews were then conducted with personnel at the Navy Manpower 
Engineering Center, Detachment Treasure Island, and I became familiar with the Navv 


SHORSTAMPS (Shore Requirements, Standards, and Manpower Planning System). It 
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was here that I was made aware of the SHORSTAMPS stafling model used by 
NAVFAC. 

Research was further fueled bv a report prepared by personnel from Public 
Works Center, San Francisco, stemming from a management assist at WESTDIV. This 
report observed that Code 05 (Construction Division) at WESTDIV had reviewed 
other EFD algorithms for deternuning personnel requirements and had discovered that 
there was no consistency between EFD and NAVFAC algorithms. It further 
recommended that WESTDIV request that NAVFAC establish realistic WIP to work- 
year conversion standards and implement them at all EFDs [Ref. 5: p. 3]. This last 
item stemmed fron. a NAVFAC instruction that provides guidance for stafling 
Resident Officer in Charge of Construction Offices (ROICC), the field offices that 
administer all Navy shore facility construction contracts. The guidance is based on 
total WIP and number of contracts per office. The problem with the instruction is that 
if the EFDs staffed their ROICC offices according to the guidance thev would need 
almost 60^» more people for their ROICC offices than thev already have, or had been 
allotted, and ROICC oflices comprise nearly 30% of an EFD's total personnel. 

A 1976 thesis written by LCDR D. J. Nash, CEC, USA aB er 


Management student at NPS, recommended: 


A more realistic method of ıncasuring output or activity is needed for for 
evaluating an Acquisition department's performance and, resource needs at 
NAVFAC level. i! future Workload to stafhing conversion factors can be 
developed., a, more equitable allocation of resources among the Acquisition 
departments in various Ef Ds might be possible .... 


The basis of the following ideas is that a common system of conversion 
factors to convert future workload to required stalling Should De develop aus 
ermit an improved system of allocation of resources among EFDs (at least in 
he Program Hi and Program IV و‎ lirst, workload to stafling conversion 
factors could be most helpful to the CAB (Command Advisory Board) as a 
predictive device for the allocation of resources among the LIDs. Second, a 
realistic system of conversion factors could aid the EF Ds in allocation of them 
resources among the divisions. Next. the factors could, be used as a_measure of 
comparative performance among the EFDs over a given period. Finally, and 
most important, these conversion factors could be used to construct the budget 
base for NAVFEAC to be used in obtaining resources from higher authorities. 
This aspect may become more important with the advent of Zero Base 
Budgeting. [Ref. 6: pp. 116-117] 


It seemed that in ten years NAVFAC had made little or no progress in the area 
of manpower staffing. 
A questionnaire was sent to the Acquisition Department heads at each EFD 


requesting statistical information as Well as methods by which manpower requirements 
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are determined. Follow-up telephone interviews were conducted with the 02, 04, and 05 
Division Directors at each EFD to gain further insight into the manpower budgeting 
process. Additionally, the Information Systems Division at WESTDIV ran computer 
programs from NAVFAC’s IPMS and CMS data base systems to extract special data 
on labor inputs and workload for the EFD Acquisition Organizations. Important 
conclusions Were drawn from analvsis of these statistics. 

Manpower staffing and forecasting processes at civilian and government 
organizations with missions similar to NAVFAC were explored. Interviews were 
conducted with personnel at Bechtel Engineering International in San Francisco and 
the Army Corps of Engineers Monterey Field Office and District Office in Sacramento. 

Funding was then obtained for a two-day trip to NAVFAC HQ in Alexandria, 
Virginia. In-depth interviews were conducted with personnel who make the final 
manpower resource allocation decisions to the EFDs and on whose written testimony 
Congressional action is taken regarding manpower budgeting. It was here that the 
strengths and weaknesses of NAVFAC’s manpower budgeting system became 
apparent, as Well as the limitations of any statistical system that could possibly be used 
in such a complex environment as that in which the Navy works. It is also where I 
began to formulate my recommendations for improvements to the current system. | 
was also extremely fortunate to come across brief excerpts from an Army Corps of 
Engineers (ACE) 1985 report on development of their own manpower forecasting 
svstem. This report led me to the ACE headquarters in Washington, DC, and there I 
interviewed personnel who had recently concluded development of a headquarters-level 
manpower forecasting system. I also received a report done under contract to the 
Army by the Logistics Management Institute entitled, "Forecasting Corps of Engineers 
Military Construction Manpower Requirements: A Prototype Model.” Additionally, 
throughout this time numerous civilian and government publications on the subject of 


manpower demand forecasting were reviewed. 


E. OVERVIEW OF RESEARCH RESULTS 

From a slate blank of knowledge, mv research has educated me tremendously. It 
is my assessment that the methodology that NAVFAC used in developing their 
SHORSTAMPS staffing standard to forecast manpower requirements for the Facilities 
Acquisition mission is valid. However, because this staffing model was developed using 


a limited data base--only FY 79 data--its accuracy is questioned given the changes that 


1) 


have occurred in the means by which NAVFAC carries out its facilities acquisition 
mission, fluctuations in workload since the models inception, and changes in the 
contracting environment. This thesis updates this model using FY $5 and FY $6 data. 
Although five of eight regression coefficients in this updated model were verv similar in 
value (within 10°%) to these developed by NAVFAC, three of the remaining variables 
had orders of magnitude differences. These differences could potentially cause 
NAVFAC’s manpower forecast to underestimate “true” requirements, given particular 
changes in workload composition from those that existed in 1979. Other factors, not 
quantified in the SHORSTAMPS model, also influence resource allocation. This thesis 
makes observations on these "other" factors and recommends changes to the way some 
are interpreted. It also introduces additional influences to be considered when 
NAVFAC allocates Programs IV and IX resources to the EFDs. 

The means by which EFDs internally allocate resources among Divisions is 
described and appraised. Although there are no published methods to be used as 
guidance by the EFDs, general methods tended to be similar. Some EFDs did have 
more formal systems than others and it is hoped that, by describing these, ideas may 
be spawned for improvements. 

Much of manpower demand forecasting relies on statistical analysis. As much as 
possible, to simplify communicating the results of my research, complex calculations 
and analvses are avoided. [nstead, the results of analvses done bv other researchers are 
summarized, referenced, and in some cases revised with more current data. Unless 
warranted, no attempt was made to validate the conclusions of statistical analyses done 


bv others and used as references in this thesis. 


F. THESIS ORGANIZATION 

This thesis continues with Chapter II providing background information on 
NAVFAC and the EFDs, the facility acquisition process, and factors that affect 
manpower staffing. Chapter III provides an overview of current methods of manpower 
demand forecasting gleaned from civilian periodicals, the Navy SHORSTAMPS 
program, and the Air Force Management Engineering Program. In Chapter IV the 
evolution of NAVFAC's acquisition mission manpower forecasting model is described 
and its validitv evaluated. Similarly with the Army Corps of Engineers’ new model, and 
the two models are compared. Factors not quantified by NAVFAC's model are 


described, and recommendations made as to their influences. Chapter IV continues bv 
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describing information gathered and results of interviews with the EFD P 


Division Directors and assesses EFD internal resource alloc 


rogram and 


ation processes. Chapter V 
presents recommendations and conclusions. 


Il. BACKGROUND 


The Naval Facilities Engineering Command is ın a unique business: perfornung 
the acquisition, maintenance, and disposal of Naval shore (and ocean) facilities. It does 
have its counterparts in other areas of government: the Army Corps of Engineers and 
the General Services Adnunistration; however, there are major structural differences 
between these organizations and NAVFAC, which preclude one organization from 
directly adopting another’s staffing methods. However, the Army Corps of Engineers 
does have a Facilities Acquisition organization, and they do go through an acquisition 
process similar to NAVFAC, so manpower staffing methods for NAVFAC and ACE 
will be compared for the facilities acquisition mission. In the private sector few, if any 
companies, perform the same broad mission as NAVFAC. Most companies specialize 
in facility design, construction, project. management, or. a few, in facilities 
management. Those companies that do perform integrated missions along the line of 
NAVFAC do so under different “rules.” The Government operates under stringent 
contracting regulations, with less flexibilitv in recruiting staff, and Government 
inspection procedures and reporting requirements make comparisons of manpower 
staffing methods with the private sector exceedingly difficult. 

[n order to answer the question, "How many people do we need?”, for the entire 
NAVFAC command structure, and for each EFD, the reader must understands 
organizational structure and mission of NAVFAC and the EFDs, the facility 
acquisition process, the manpower acquisition process, and the numerous factors that 
affect manpower staffing. This chapter describes the aforementioned aspects, presents 
general trends in work output and staffing, and delves into the complexity of 
manpower budgeting for an organization as unique as NAVFAC. 

It should be noted that literally volumes of literature have been written on the 
mission and organization of NAVFAC, and the facility acquisition process. This 
chapter summarizes these topics and highlights those areas that are particularlv 
pertinent in the manpower budgeting process. 

This chapter is organized such that after each major section, (1) Mission and 
Organization of NAVFAC, (2) EFD Organization, and (3) Facilities; Manpower 


Acquisition Process, influences of that section on manpower staffing are addressed. 


ty 
tJ 


Ihis chapter then concludes with a summarization of these influences and introduces 
further factors in manpower staffing. unique to NAVFAC and each EID, that must be 
taken into account when performing manpower budgeting. This chapter provides a 


lead-in to Chapters III and IV where the means to deal with these factors 1s addressed. 


A. MISSION OF THE NAVAL FACILITIES ENGINEERING COMMAND 

NAVFAC’s nussion can be grouped into four broad categories: facilities and real 
estate planning, acquisition of new facilities, facilities management (public works), and 
military readiness.* The following is a brief description of these missions: 

Facilities Planning involves assisting shore activities in determining their facilities 
requirements, programming the correction of facility deficiencies, preparation of the 
Navy s annual military construction budget, master planning, and management of the 
Navv's nearlv five million acres of real estate. 

According to the NAVFAC P-68 Contracting Manual, Acquisition involves “The 
acquiring by contract, with appropriated funds, of supplies or services (including 
construction) by and for the use of the Federal Government through purchase or lease 
... Acquisition begins at the point when agency needs are established and includes the 
description of requirements to satisfy agency needs, solicitation and selection of 
sources, award of contracts, contract performance, and contract administration.” 
[Ref. 7: p. 1.2.5] For NAVFAC, Acquisition involves providing architectural and 
engineering design and construction of the Navy shore facilities, as well as fixed surface 
and subsurface ocean structures. Acquisition not only refers to new construction, but 
to maintenance and repair projects as well. 

As part of the Congressionally appropriated Military Construction (MILCON) 
program process, NAVFAC is involved in testifying before the various committees in 
the House and Senate as they are considering a given year's Military Construction 
(NAVY) bill. NAVFAC is then charged directly with accomplishing the acquisition of 
the various projects included in the Navy’s part of that year's MILCON bill. Facilities 
are also acquired by using funds from sources other than MILCON which must 
proceed through the five-vear-long Planning, Programming, and Budgeting process for 
approval. Projects funded from Operations and Maintenance (O&M) appropriations 
from Activity and Claimant annual budgets now comprise one-third of NAVFAC's 


construction efforts, a significant increase over just 10 years ago. NAVFAC also 


+The sources for most of this section were interviews with NAVFAC and EFD 
personnel, and the NAVFAC Organization Manual. 
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accomplishes acquisition of facilities for other services and government agencies. | his 
thesis addresses manpower staffing for the acquisition mission. 
Facilities Management includes providing technical and managerial advice and 

assistance regarding: 

e Facilities minor construction and major repair projects; 

e Facilities fire protection engineering and fire fighting; 

e Utilities management and operation: 

e Management and operation of transportation and weight handling equipment; 


° peo planning, design, construction, acquisition and disposal of family 
1OUSING. 


Military Readiness is primarily associated with the support of the Naval 
Construction Force. as well as the planning and R&D necessary to maintain the 
capability of providing engineering and related logistics support to the Navvs 
operating forces in the event of armed conflict. 

As can be seen, NAVFAC truly has an integrated mission: planning for facilities, 
acquiring (constructing) them, and then performing facility maintenance and disposal. 

One of the factors complicating the allocation of resources by NAVFAC to the 
EFDs is that three of the CONUS EFDs have portions of the “SAV? ACG En 
assigned as unique taskings. These will be described later in this chapter. 

|. Naval Facilities Engineering Command Field Activities 

The four categories of NAVFAC's mission are executed through a field 
organization. The first three elements of the mission. facilities planning, acquisition, 
and management. are executed by six Engineering Field Divisions (EFDs), each of 
which is responsible for a specific geographical area. The following excerpt from 


NAVFAC Instruction 5450.7 briefly elaborates on the mission of the EF Ds: 


To accomplish the planning. design, and construction of public works, 


public utilities, and special facilities . . . to acquire and dispose of real estate... 
to provide technical advice and assistance on the maintenance of facilities . .. to 
administer the assignment, replacement, and disposal of transportation, 
construction, fire fighting, and weight handling equipment.... [Ref. 8: p. IJ 


The fourth aspect of NAVFAC’s mission, military readiness, is carried out bv 
two Construction Battalion Centers, one located in Port Hueneme. California, and the 


other in Gulfport, Mississippi. Figure 2.1 shows the major field activities of NAVFAC. 
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There are six EFDs that serve the U.S. and the Atlantic and Pacific areas: 


e Northern Division (NORTEIDIV, or ND), located in Philadelphia, administers 
the northeastern region of the U.S. 


e Southern Division (SOUTHDIV, or SD), located in Charleston, administers the 
southern region of the U 


r p f Division (CITESDIV C CD). located in Washington, D.C. 
adnunisters the nation's capitol area. 


* . Western Division (WESTDIV, or WD). located in San Bruno, California, 
adnunisters the western regron of the U.S. and Alaska. 


e Pacific Division (PACDIV). located in Pearl, Harbor. administers the Pacific 
ae of the world, including Japan, the Philippine Islands, and the Marianas 
slands. 


e Atlantic Division (LANTDIV) located in Norfolk, administers the Atlantic 
region of the world, including Europc, the Middle East, Iceland, and Africa. 


Figure 2.2 depicts the EFD geographical responsibilities for the Continental 
Enited States (CONUS). 

Pausing for a moment, I realize that managers at NAVFAC or an EFD may 
dismiss this section of the thesis as “old hat” and question the relevance of this 
discourse on manpower staffing. In fact, it is quite relevant. Manpower staffing must 
not only take into account the volume of the obvious types of work output. but also 
the demographics of areas served, missions unique to a particular EFD, the numbers 
and dispersion of activities served, the general capabilities. of contractors in a 
geographical area, the organizational structure of an EFD. and the numerous other 
٦٣۰٠۰۰۰۰۰٦٦٦۷٢٦ contribute to the uniqueness of a particular EFD. If all EFDs were the 
"same, manpower budgeting at NAVFAC would simplv be a matter of relating basic 
outputs to inputs. The influences of these factors will be discussed throughout this 
chapter. 

NAVFAC facilities management is executed by Public Works Departments 
(PWDs) located at individual Naval shore activities, or through nine Public Works 
Centers (PWCs), which are located in areas where there are concentrations of Naval 
Activities. These PWCs are separate commands and operate like non-profit businesses. 
The PWDs and PWCs receive technical and management support from the EFD within 
Fu geographical area they are located; however, CONUS PWCs fall under 
NAVFAC’s direct chain of command. and, as such, they receive resources and 
workload tasking directly from NAVFAC. 

To handle a high priority or specialized acquisition project of a large scale, 


which requires special management attention, NAVFAC establishes a separate Oflicer 
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Figure 2.2 EFD Geographical Responsibilities 
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in Charge of Construction (OICC) organization to oversee the project on a conception- 
to-completion basis. These organizations report directly to. NAVFAC. NAVFAC 
currently has four such organizations: OICC Trident, which was established to oversee 
the planning through construction of approximately Sl billion in facilities to support 
the Trident Submarine program, and three other OICC organizations which are now 
closing out their construction efforts. These include OICC Diego Garcia, OICC Navy 
Medical Command. San Diego, and OICC Travis Air Force Base. 
2. NAVFAC Headquarters: Organization and Management Process 

NAVFAC headquarters is organized along four broad functional mission 
categories, described earlier, NAVFAC headquarters organization is shown in Figure 
1.1. In 1959 NAVEAC adopted the Program concept where 1t grouped its efforts into a 
series of product and service areas. This concept has been integrated into a system of 
Management by Objectives. Todav, there are nine Programs that are used by 
NAVFAC to set priorities, allocate resources, and evaluate performance. Each of these 
Programs has a Program Manager at NAVFAC who oversees the definition. of 
Program goals and objectives, is involved in projecting and assigning future workload, 
and is the primary mentor in allocating resources among NAVFAC field organizations 
and in appraising performance towards meeting the assigned goals and objectives. 

3. Command Operating Plan 

The kev documents that communicate NAVFAC’s goals, plans, and allocation 
of Program resources are the Command Operating Plan (OP-Plan) and Command 
Guidance (CG). Each is promulgated yearly. The CG provides overall NAVFAC 
direction, management policy, and general goals, and the OP-Plan provides specific 
goals and Program resource allocation. These resources are funding dollars and labor 


work-years.> The basis of the OP-Plan, and of NAVFAC's management policy, 1s the 


m `As an element of background. formerly Naval activities’ pcople resources were 
limited by on-board ceiling constramts. Now a Naval activity can have as many people 
on board at a given time as desired. llowever, at the end of the fiscal year tlie work- 
vears expended by that activitvís personnel cannot excced the work-vear ceiling. Work- 
years being defined as labor hours expended divided by the total, number of available 
work hours in.a vear (1775 productive hours). This form of restriction resulted in the 
practice of hiring large numbers of temporarv personnel at the beginning of a fiscal 
vear and then terimnating their emplovinent later in the vear to meet work-vear ceiling 
constraints. A loophole in manpower stafling that existed until October 1980 was that 
work-vear ceilings did not constrain an activity to the grade structure of its personnel. 
There was virtually no consideration of the cost of labor. Work-vears were allocated 
along with funds fo pay for labor, but if additional O&M funds Were available from 
other sources (like facilitv maintenance) the activity could use these additional funds to 
pay for a nux of higher graded GS personnel. As a result. Navy labor costs 
skvrocketed. SECNAV Lehman, closed this loophole when he enacted the "Managing 
T program. Now, activities can no longer use “spare” OSM funds to pav 
abor costs. 


system of Management by Objectives. As stated bv RADM J. P. Jones, CEC, USN, 
Commander NAVFAC, in OP-Plan 86: “I have directed . . . the substance of our 
annual goals . . . to actions which depict truly significant achievements sought during 
the fiscal vear.” [Ref. 4: p. i] For example, the following are excerpts from the FY 86 
OP-Plan Program IV goals: 

“Major emphasis in FY 86 will be to carry out our mission in an efficient and 
eost effective manner: 

a) Improve NAVFAC contracting practices by conducting procurement 
Management Review visits . . . and establishing business clearance review section to 
review large negotiated contracts. 

b) [Improve umeliness of construction project completion and turnover.... 

35*o Design Completion--Complete all FY 87 MCON projects which have been 
authorized for design on a timely basis, to the 35% design stage bv 30 November. 

Work in Place--Achieve FY 86 Income and Non-Income bearing WIP targets as 
follows... [Ref. 4: p. 46] 

The goals cited in the OP-Plan are mandatory and field activities do not have 
flexibility in dealing with the goals as they do, to some extent, with the resource 
allocations. 

The OP-Plan, being the Key document driving the manpower budgeting 
process, is not developed in a vacuum but is really a contract negotiated between 
NAVFAC and its field activities. The EFDs “agree” to achieve specific goals and, in 
turn, NAVFAC provides resources to accomplish these goals. Of course, NAVFAC 
receives these resources from CNO and Congress. How these resources are obtained 1s 
addressed later in this chapter. This process (provision of resources to the EFDs) 
begins with a tentative allocation of resources through an iterative exchange between 
the Program Managers at NAVFAC, the EFDs and the Command Advisory Board 
(CAB), a group of senior NAVFAC managers charged with advising the Commander 
NAVFAC, and the field activities that will execute the OP-Plan workload. This process 
culminates in a Tentative Operating Plan (TOP) which is produced sometime after the 
mid-year budget review and sent to the field (EFD and other NAVFAC field activities) 
for comment and reclama. Based on this interchange the OP-Plan is then finalized by 


the CAD, prior to the start of the fiscal year. 
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a. Importance of OP-Plan Goals in Manpower Budgeting 

Of interest in the manpower budgeting process is the relative importance 
placed on each of the OP-Plan goals bv an EFD Commander. For example. if an EFD 
has been not been meeting its OP-Plan goals for Design-In-Place (DIR the 
Conımander may choose to redirect manpower resources from another Program. or 
another Division within Program IV, to the Design Division (The Design Division, 
which is responsible for DIP, falls under Program IV). This mav be done (and is 
actually done quite frequently) regardless of what anv staffing equation dictates. M. J. 
Mullen, Executive Assistant at the U. 5. Army Corps of Engineers Sacramento District 
Office. described the situation concisely during an interview when he said, “An EFD 
Commander will more than likely allocate resources among Divisions by asking 
himself. “Where can I take the greatest risk?, and where can I get the best marginal 
return on mv labor investment?" An interesting question in the facilities acquisition 
process is, "What Division. does provide the greatest 'marginal return on the 
investment of labor?” The ultimate goal of the acquisition process is a completed 
facility. To answer this question, the concept of acquisition quality must be addressed, 
for quantity of “marginal return" is meaningless without a measure of quality. A 
Division can churn out an extra 10 contracts or an additional $5 million WIP with the 
addition of one more work-vear of labor. But without an accurate measure of qualitv, 
these numbers are meaningless. The concept of quality, and the answer to the question 


of "marginal return," will be addressed more fully later in this chapter. 


B. .EFD ORGANIZATION/FUNCTIONAL STATEMENTS 

This information in this section comes from interviews with personnel at each of 
the EFDs and NAVFAC and from reviewing EFD organization manuals. 

All EFDs have a Facilities Management and a Facilities Planning Department, 
each of which handles their respective part of the EFD mission. Of interest in this 
thesis is the Acquisition Organization which is responsible for the design, construction, 
and related contract administration for facilities acquisition for all Navy and Marine 


Corps Commands, as well as Air Force and other non-Mavv customers. 


f SA note on the term Design-In-Place (DIP). Before a project ever comes under 
design its total construction cost is estimated using parametric procedures. DIP ıs 
measured at anv point in time in the design life of a project bv estimating the percent 
completion of design and equating that to its corresponding construction value. For 
example, if the estimated construction cost of a POE was S100 million, and its design 
was 509 * complete, then the value of DIP 1s 350 million. 
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The term “Acquisition Department” is purposely avoided although it is depicted 
in Figure 1.2: the reason is that the standard EFD organization is now being 
challenged under a pilot program initiated bv NORTIIDIV. However, the basic entities 
ofan Acquisition Organization are sinular across all EFDs. 

Acquisition Project Management Office (Code 09A2 or 50) handles the project 
management function. This office coordinates the work efforts of the Contract, Design, 
and Construction Divisions and is responsible for execution of all acquisition projects 
from the feasibility study stage, through design to construction and transfer to 
sponsors/customers. A comparison of the structural organization of this Division 
across the EFDs revealed that 09A2 is primarily organized by function, with project 
managers responsible for particular functional areas such as waterfront projects, airfield 
projects, etc. This orgamization ts characterized by a large minimum staffing level 
(compared to the entire Division) which is independent of workload in a broad 
minimum-to-maximun range. 

Acquisition Coordination Office (Code 091) coordinates the overall resources 
program for the Acquisition Department. It is concerned with utilizing monetarv 
allotments and personnel resources to comply with on-going requirements. At some 
Pes tis Office is part of O9A2, while at others it is a separate office. 

Contracts Division (Code 02) performs the contractual tasks required in the 
Procurement of facilities. It is responsible for procedures and actions taken in 
solicitation of bids and proposals, the award of contracts, and change orders. A 
comparison of the structural organization of this Division across the EFDs showed 
that 02 is organized virtually the same at each EFD. This Division is functionally 
organized with branches for construction contracts, facility support contracts, 
architect-engineer contracts, and an administrative services branch. Because this 
Division is segmented to a lesser extent than the other Acquisition. Organization 
Divisions, the staffing levels in 02 are much more responsive to absolute workload 
changes. Figure 2.3 depicts SOUTHDIV's Code 02 organization. The other EFD 
Codes 02 are similarly orgamized. 

Design Division (Code 04) is responsible for the design, engineering, and 
estimation of costs of facilities to be constructed. As stated in the NAVFAC P-68: 
"The Design Division shall primarily be responsible for the adequacy of the plans and 
specifications. It shall assure that specifications are clear and unambiguous...” Most of 


NAVFAC's project designs are done under contract by private Architect-Engincering 
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(A-E) firms. The Design Division oversees this work, ensuring the design conforms 
with NAVFAC standards and customer requirements. Approximately 1575 of 
MILCON design is accomplished in-house by Design Division personnel. Figure 2.4 
depicts LANTDIV's Code 04. The other EFD Codes 04 are similarly organized. 

Construction Division (Code 05) provides construction management and 
surveillance during the construction of facilities. This it accomplishes through a staff at 
the EFD headquarters and a field staff--the Resident Officer in Charge of Construction 
(ROICC) and Oflicer in Charge of Construction (OICC). A brief. but more detailed 
discussion of the Construction Division is warranted because of the size (tvpicallv 1 3 
of an EFD's total staff) and responsibilities of this division. [Ref. 9] 

Table 2 depicts the general distribution of personnel resources in each CONUS 


EFD's Acquisition Organization. 


TABLET 


COUISITION ORGASTZA TION 


DISTRIBU TMO WORF EF DE 
SOURCES SG 


R 


Percentage Distribution 
EED OS ONE 04 OZ 09A2/50/09A1 


ND 56% 20% 15% 9% 
CD 56 20 18 6 
SD 58 24 8 10 
wD 55 po 12 11 


Source: NAVFAC IPMS data base 
ND - Northern Division 
SD - Southern Division. 


CD - Chesapeake Division 
WD - Western Division 


1. NAVFAC Contracting Authority 
In order to understand how 05 executes its responsibilities, a brief overview of 
the authority to perform facility procurement is required. This section draws primarily 
on the NAVFAC P-68 Contracting Manual, as well as my experience in a ROICC 


office. 


uy 
ty 


Responsibility for Navy procurement is vested, bv statute, in the Secretary of 
the Navy. The Secretary has delegated this responsibility to the Navy Svstenis 
Commanders for procurement of supplies and services for their areas of cognizance. 
The Commander NAVFAC is designated as "Contracting Officer” for the procurement 


of specific facility and transportation related items. As stated in the P-68: 


Only Contracting Officers are authorized to enter into. modifv and or 
terminate contracts. They also issue final decisions on contract disputes, chair 
selection and negotiation boards. and approve actions such as bid irregularity 
disposition. business clearances, board reports, and ensure compliance with the 
pumice contract. [Ref 7: p. 1.4.1] 


2. EFDs' Contracting Authority 
The Commander NAVFAC has redelegated to the EFD Commanders 
Contracting Officer authority. As stated in the P-68 Contracting Manual, this includes 
authority for the award and administration of the following types of procurement 
actions (this list is not all inclusive): 
e Sealed bid contracts for new construction, repair or alteration. 


e Sealed bid purchase contracts for specialized materials and equipment not 
available through regular supply channels. 


e Sealed bid contracts for demolition and removal of buildings and structures. 


e The slating. selection Rue negotiation of Architect-Engineer and Engineering 
Bewuce contracts. |Ref. 7: p. 1:41] 


Authority for negotiated construction contracts is delegated on a case-by-case 

basis. 
3. Officer in Charge of Construction 

An EFD Commander can redelegate all or part of his contracting authoritv to 
field personnel within his EFD's geographical area of responsibilitv. This authoritv is 
called Officer in Charge of Construction (OICC, or OIC) authority. Normally, he will 
delegate OICC authority to Navy Civil Engineer Corps Officers who are assigned as 
Public Works Officers of specific activities, primarily for the purpose of executing the 
design and construction of projects funded at the activity level. These are primarily 
Real Property Maintenance (RPM) projects or Facility Support Contracts funded from 
the activitv s Operation and Maintenance (O&M) funds, or “Special” projects funded 
by Major Claimant O&M funds.’ Facility Support Contracts are NAVFAC contracts 


TO&M un rojects do not receive Congressional. approval bv individual 
F CI ds do 0۷ LEON projects, and thus, avoid the five-vear long Planning, 
Pr rogrammıng, TM TT ES through which MILCON projects pass to receive 
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Figure 2.4 


for public works services such as janitorial services, security services. groundskeepins. 
utilities maintenance, etc. These contracts now consist of more than 15% of the EFD's 
WIP efforts (dollar value of Facility Support Contracts are considered WIP), nearlv 
triple the amount of just seven vears ago. This growth 1s largely the result of the 
Commercial Activities Program, described in Chapter III. This OICC authority covers 
the entire spectrum of the facilities procurement process: preparation of the plans and 
specifications for a project, advertising and awarding a construction contract, and the 
administration of these contracts. This authority 1s specified in the same language as it 
is delegated to the EFD. except that dollar linuts are imposed for each Commace 
categorv. 
4. Resident Officer in Charge of Construction 

The construction contracts for virtually all MILCON projects adninistered by 
the four CONUS EFDs are administered through ROICC. offices. Additional 
ROICC offices also adnunister the majority of O&M funded RPM. Facility Support 
Contracts and “Special” projects. The ROICC office is a field unit of the EFD and has 
the job of administering construction contracts that an EFD or OICC has awarded. 
The majority of ROICC offices are co-located with the major Public Works 
Department or Public Works Center, in a particular area. Most ROICC offices also 
have OICC authority, and thus a self-contained contracting staff (02 types) may also 
reside within a ROICC Office. 

A note on the term “contract administration:” As defined in the P-68, contract 
administration is the “process of making payments and assuring that a contractor 
provides that which 1s required under a contract which includes monitoring contractor 
progress, performing quality assurance, and providing or obtaining technical reviews 
and approval? IRA 7: 912.3] 

Figure 2.5 depicts SOUTHDIV's ROICC organization, which is sinular in 
structure to thenie CFDS 

5. Construction Division Headquarters Staff 

The 05 headquarters staff provides administrative and overhead support to the 

OICC ROICC field offices. Their responsibilites include providing construction policy 


guidance, developing staffing structures, participating in labor management meetings 


approval, funding کس ات‎ However, costs of “new construction” O&M funded 
projects cannot exceed $200,000. 


SSource: FACSO reports on EFD WIP. 
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and negotiations, and administering the construction safety program [Ref. 9: p. 34]. 
Thesis research included interviewing the 05 Division Directors to find out what 
stalling methods they used for their field offices. Some were quite innovative and will 
be described later. In fact, one method could usefully be adapted by other EFD 
Divisions. 
6. Differences in CONUS and OCONUS EFD Organizations for 

Facilities Acquisition 

Parlier it was stated that the scope of this research primarily concerns the 
EFDs with CONUS responsibilities. Because of the wide geographical dispersion of the 
activities served by LANTDIV and PACDIV and the differences in doing business 
overseas, these two EI Ds are organized differently than the EFDs with only CONUS 
responsibilities. PACDIV accomiplishes its facilities acquisition responsibilities through 
five OICC organizations, and LANTDIV carries out all of its acquisition 
responsibilities in Europe through one OICC. These OICCs carry out the project 
management, design and construction administration functions for cach of the Naval 
activities within their respective geographical areas, while the EFDs with CONUS 
responsibilities do most of the design and project management at the EFD. 
Construction contract administration 1s performed at various ROICC offices located at 
or near the construction site. 

7. Differences in EFD Acquisition Organizations 

Returning now to the discussion on Acquisition organizations, the “tvpical” 
EFI) Acquisition Department is now undergoing significant changes, initiated by 
NORTIIDIV. In a pilot program, begun in 1985, NORTIIDIV changed its 
Organizational structure, moving the Design and Project Management Divisions from 
the Facilities Acquisition Department (OYA) to a newly created Facilities Engineering 
Department (09X). Figure [.2 depicts a typical EFD and 09A organization. l'igures 
2.6 and 2.7 present NORTIIDIV's EFD pilot organization and their 09X Department. 
In addition to this structural realignment, there was a functional realignment among 
Divisions. For example, WESTDIV's Design Division (Code 04) is responsible for the 
administration of Architect-Engineer contracts, a substantial effort. Under 
NORTIIDIV's functional realignment, this responsibility has shifted to the OS stall at 
EFD headquarters. In fact, at each EFD interviewed, certain administrative. ellorts 
varied from Division to Division. Thus, the 05 Division at SOUTIIDIV did not entirely 
have the same responsibilities as the 05 at WESTDIV or at CIIESDIV. 
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Figure 2.6 NORTHDIV Pilot Organization 
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Also, there are differences in the way each Division accounts for people. For 
example, at the ROICC offices some EFDs count the personnel who perform contracts 
adnunistration tasks (preparation and award of contracts) as part of the 02 Division 
While others count these personnel as part of the 05 Division. 

5. Complexities of "Universal" Divisional Budgeting Methods 

While the overall missions of the EFDs are similar, and NAVFAC has 
promulgated a “typical” EFD organization structure, in fact, significant differences in 
structure and Division responsibilities exist from EFD to EFD. as shown. This 
coniplicates the manpower budgeting process in several ways: 

e It frustrates the development of a_universal manpower budgeting svstem for 
similar Divisions of the. EFDs. For example. the specific tasKings of the 
Contracts Division at WESTDIV differ from those at NORTHDIV. Thus, anv 
universal process would need to take these differences into account, and would 
be hard pressed to do so. 

e Direct comparison of productivity by EFD Division would not be entirely 
accurate. thus hindering the management evaluation process, and anv direct 
comparisons between Divisions. 

e The case for budgeting by segmentation, or for NAVFAC to allocate resources 
by Division at an EFD, is diminished. NAVFAC. simply does not have the 
management resources to make such micro-level decisions. 

9. Program Concept Facilitates Manpower Budgeting 

BGimetmcless Because ihe overall missions of the EFDs are similar, 
comparisons can be made EFD to EFD and a “universal” budgeting process for the 
EFDs is possible. That NAVFAC executes its responsibilities through a Program 
concept, facilitates the assignment of EFD goals and the allocation of resources. Thus, 
regardless of differences in Division responsibilities from EFD to EFD, the Program IV 
and IX goals are carried out through the integrated efforts of the entire acquisition 
organization. This thesis addresses the resources used for Program IV and the Facilities 
Support Contracts aspect of Program IX. These two Programs (IV&I X) include all of 
the personnel in the 05, 02, O9AI1, and Project Management Divisions (09A2 or 50 
depending on the EFD), and approximately 75% of the work-vears consumed bv the 
04 Division. | 

The EFD Programs IX and IV workload are somewhat unique among 
Programs in that they are less of a negotiated tasking and more of an assigned tasking. 
The primary efforts of these Programs are WIP, and this WIP is primarily Military 
Construction (MILCON) and O&M work. MILCON is defined as “new” construction 
projects above a $200,000 threshold that receive approval and funding appropriation 
on an individual basis from Congress. The MILCON acquisition process is described in 


greater detail in the next section. 
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As MILCON 1s determined primarily by yearly Congressional appropriations. 
to a large degree it is independent of EFD influences. Similarly with O& M funded 
projects, which are determined by individual Naval shore activities. As will be explained 
in the next section, the manner by which the workload of Programs IV and IX is 
assigned to an EFD significantly impacts the manpower budgeting process. Of course, 
prior to construction work's actually proceeding on a project, design must be 
completed and a contract for construction awarded, both of which are governed by 
EFD efforts. Delays in design or contract award affect the timing of both construction 
efforts and resource requirements. Thus, an EFD can come under considerable pressure 
by “customers” to expedite the design and award of contracts. The requirement to have 


the right numbers of people to do the job becomes evident. 
E, O S ACQUISITION PROCESS/MANPOWER BUDGETING 


With a background in the nussion and organization of NAVFAC in hand, this 
next section will provide an overview of the facilities acquisition process and manpower 
budgeting process as it pertains to the Programs IV&IX functions at NAVFAC. This 
section 1s divided into three subsections. The first begins with the process for Military 
Construction (MILCON), which comprises approximately 40% of the EFDs” WIP. 
Also addressed are O&M funded RPM and Facility Support Contracts which are 
taking an increasing share of the EFDs’ work efforts and are significantly impacting 
the manpower budgeting process. The second subsection provides an overview of the 
manpower budgeting and acquisition process for the Navy and NAVFAC. The final 
subsection addresses the effects of the facilities acquisition process on manpower 
budgeting. 

l. Facilities Acquisition 

a. Background 

The acquisition of MILCO funded facilities follows DoD's Planning. 
Programming, and Budgeting System (PPBS). PPBS is simply a decision making 
process for allocatıng defense resources. It is a continuous process running in two-vear 
cycles. It involves four major players at the Washington, D.C., level: Office of 
Management and Budget (OMB), Office of the Secretary of Defense (OSD), Joint 
Chiefs of Staff (JCS), and the Services. Through an iterative process the “players” move 
from broad planning considerations, to more definitive program objectives, to finally 


specific budget estimates which price-out the programs. The Planning, Programming, 
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and Budgeting System can be summarized in a few words: Based on the anticipated 
Threat, a Strategy 15 developed. Requirements of the strategy are then estimated and 
Programs are developed to package and execute the strategy. Finally, the costs of 
approved programs are Budgeted. Figure 2.8 depicts the overall PPBS process. 
[Ref. 10: p. A-9] 
b. Planning for MILCON Projects 

Ihe planning for shore facilities acquisition occurs under the Navv’s Shore 
Facilities Planning System (SFPS). This is a process that determines which facilities are 
needed to perform assigned missions, which facilities are in place and their condition, 
how well existing facilities are used, and what has been done to achieve efficient 
facilities utilization. Shore Facilities Planning consists of the following steps: 


l. Assignment of nussions and tasks by OPNAV to each activity of the Shore 
Establishment. 


2. Determination of base loading. The Shore Base Loading Report, an. extract 
mom Meme reat Welense Plan: جوا‎ the assignment of men, ships, and 
aircraft to activities through the next five vears. 


Go 


Development of, the Basic Facilities, Requirements to support. the assigned 
nussion and loading, using planning criteria published by NAVFAC. 


4. Comparison of approved requirements and existing assets at the activity. 


Cn 


Determination of excesses and deficiencies. Excesses are evaluated for possible 
conversion or disposal, and defrciencres are evaluated to determine how they 
mav best be satisfied. 
6. Submission of construction projects. For those deficiencies which must be met 
by construction, construction projects are developed and submitted through the 
TN claimants to SAVFAC where they are entered im the MILCON 
Requirements List, a data base of all pending MILCON projects. [Ref. 11: p. 3] 
The Navy can only build those projects for which Congress authorizes and 
appropriates funds. Congress passes separate nulitary construction legislation each year 
to authorize construction projects and appropriate the necessary funds. The House and 
Senate Armed Services Committees, which have jurisdiction over authorization, and the 
Appropriation Committees, which provide Military. Construction funds, have each 
established subcommittees to handle Military Construction matters. These four 
subcommittees all take an active interest in construction and review the annual 
program in great detail--individual construction projects which may be as small as 


$200,000. 
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c. Programming Phase 

(1) Background. Most MILCON projects are not developed in isolation 
but are in response to “Fleet” requirements. The acquisition of new aircraft or ships 
and the Strategic Homeporting program are examples where a mission change or the 
addition of a new weapons system require new facilities to support these initiatives. As 
the “Fleet” goes, so does the facilitv acquisition program. Á background is thus needed 
in how the Navv's response to the Threat is translated into budget line items. The 
Programming Phase provides this bridge. 

Programming has been referred to as the art of equitablv distributing 
resources within fiscal constraints. The basic purpose of the programming phase in 
PPBS is to translate the strategy into program force structures in terms of resource 
requirements including personnel, monies. facilities. and weapons systems. This is 
accomplished bv svstematic approval procedures that “cost out” force objectives for 
financial and manpower resources five years into the future. [Ref. 10: p. A-10] 

The programming phase of the DoD PPBS cycle commences with the 
promulgation of the Defense Guidance by the Secretary of Defense. This document 
provides guidelines that must be observed by the JCS, the Mihtary Departments, and 
Defense Agencies, in the formulation of force structures and Five Year Defense 
Eosram(rYDP) [Ref. 10: p. A-10] 

The Five Year Defense Program (FYDP) is the official summary of 
programs approved by the Secretary of Defense. The FYDP specifies force levels in 
terms of major mission programs. The FYDP serves as the controlling internal 
working mechanism of the DoD PPB system. [Ref. 10: p. A-10] 

The critical document during the Programming Phase is the Program 
Objectives Memorandum (POM). POM's are prepared bv each of the Services in 
response to the Defense Guidance from SECDEF. The purpose of a POM is to express 
total program requirements in terms of force structure, manpower, facilities, materials 
and costs, to satisfv all assigned functions and responsibilities during the period of the 
Five Year Defense Program. The POM is developed by fiscal year and concentrates on 
the fiscal vear that is two years in advance of the current fiscal vear. [Ref. 12: p. 3-3] 

About thirty days after the Services publish their Program Objective 
Memoranda, the JCS issue the Joint Program Assessment Memorandum (JPAM). The 
JPAM gives the views of the Joint Chiefs on the adequacy of the composite force and 


resource levels presented in the Service POMs. The SECDEF considers the Joint 


Chiefs analyses when deciding program issues, and his review of the Service PORIE 
culminates in the drafting of Program Decision Memorandum (PDM). These decisions 
include intended adjustments in the POM subnussions. Reclamas to these decisions 
may be subnutted by the military departments; then final Program Decisions are issued. 
[Ref. 10: p. A-11] 

(2) MILCON Programming. | MILCON programming is essentially the 
evaluation of competing requirements Navy-wide to deternune the resources that can 
be devoted to construction programs, and the evaluation of competing construction 
projects to select those to be accomplished within the resources available for a given 
program vear. [Ref. 11: p. 7] 

The FY 86 Military Construction Program was approved by Congress 
at 51.7 billion, a shght increase over the FY 85 program that was approved at $1.6 
billion. The FY 87 program submitted to Congress was for $1.8 billion. The FY 88-91 
programs range from $2.2 to $2.9 billion. Major items in the FY 87 budget included 
S198 nullion for the Trident program and S157 million for strategic homeporting. 
[Sep mp 

It should be emphasized that facility requirements, and the selection of 
a program year s MILCON projects, are determined by the “Fleet” and the entire Navy 
Shore Establishment, not bv NAVFAC. NAVFAC acts purely in an advisory capacity 
during this process. For example, when the acquisition of the F/A-18 aircraft was 
entered into the POM, the aircraft was not a "stand-alone" package. Among other 
support requirements, the Navv also included in the POM facilities to house and repair 
the aircraft. NAVFAC entered into the picture by advising NAVAIR, the Resource 
Sponsor responsible for the F/A-18 program, what facilities were needed to support the 
aircraft. 

Each year programming the correction of the Navys facility 
deficiencies involves the selection of about 400 projects, only about five percent of the 
projects listed in the MILCON requirements list. These projects receive authorization 
to be designed by the EFDs to what is called the “35% completion’ stage. [Ref. I1: p. 
9] 

d. Budgeting 

Budgeting is the final phase in the PPB cycle. The annual budget expresses 

the financial requirements necessary to support approved programs that were 


developed during the preceding phases of planning and programming. It ts through the 
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budget that planning and programming are translated into annual funding 
requirements. 

Normally, the annual Budget Submission to the Secretary of Defense is 
made on 15 September, twelve months prior to the applicable fiscal vear. The Navy 
Comptroller issues the call for the subnussion of Budget Estimates in early June of 
each vear prior to the budget submission to SECDEF. (Ref. 10: p. A-12] 

On completion of the 35° MILCON design, this information along with 
More accurate cost data, 1s further reviewed at the CNO and NAVCOMPT levels. On 
completion of this review, the total program year's construction projects are submitted 
٣۰۰۰٠۱٠٠۱۸۸۶٢ review by the Office of the Secretary of Defense as part of the Navy's 
budget package. SECDEF then holds a series of budget hearings jointly with OMB on 
Eoi component requests. These hearings are used by SECDEF to formulate his 
Program Budget Decisions (PBD's), which are simplv further adjustments to the 
Services budgets (Programs may be cut. previously deleted ones reinstated, or existing 
Programs expanded). The surviving projects for each of the three services are 
consolidated into a unified DoD MILCON Authorization Bill and submitted to OMB 
for incorporation into the President's budget, which the President will submit to 
Congress in January preceding the fiscal vear covered bv the proposed budget. 
[Ref. 10: p. A-13] 

Meanwhile NAVFAC has proceeded with 10095 design of the Navv's 
projects. The Navy diso acts as the design agent for the Marine Corps and certain Air 
Force and NATO projects. The final review by Congress may further eliminate projects 
from that vear's program, or new projects may be added. Thus NAVFAC may have 
completed the design of a project and begun staffing particular ROICC offices, only to 
have construction authorization delayed until next vear, or the project may never 
receive Congressional approval. Figure 2.9 depicts a time-line of this process. 

Once funds are appropriated for construction of a MILCON project, and 
design is complete, the Contracts Division advertises and awards a construction 
contract. Once awarded the contract is turned over to the ROICC responsible for the 
area in which construction takes place. It is then the responsibility of the ROICC 
Office to administer the contract until completion. The responsibility of the other 
Acquisition Organization Divisions, however, does not end at this point. The Contracts 
Division mav be called upon to provide advice on any contract modifications or, if a 


proposed modification (change order) exceeds the funding authority of the ROICC, 
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this Division will have to conduct a Business Clearance and negotiate the 
modification--a very time consuming process. The Design Division may be called upon 
to provide engineering advice or to perform design and cost estimation for a change 
order. The total of these efforts influences the need for manpower staffing, vet may not 
be reflected in standard workload statistics. Interviews of Contracts Division personnel 
indicated that providing consultation and advice to ROICC Offices, much of which 
required time-consunung research effort. was a “significant” part of their dailv efforts. 
However. no statistics are maintained on number of consultations, etc. 
e. Operations and Maintenance Funded Projects 
Activity Commanding Officers have authority, using their station O&M 
funds, to perform minor construction and alteration projects not to exceed $25,000, 
and repair projects not to exceed $75,000. Through a Special Project submission 
process activities can receive up to $200,000 in O&M funds from their Major Claimant 
to perform minor construction and alteration projects. [here is no dollar limitation to 
eon Claimant Oc M funded repair projects [Ref. 13: p. 32]. There is. of course, 
course, strict guidance on what constitutes a construction project and what 1s a repair 
project. O&M funded projects do not receive the same Congressional scrutiny as do 
MILCON projects and do not have to individually go through the five vear PPB 
process to receive funding. Special Projects submitted by activities are reviewed bv 
Major Claimants annually and must compete for limited O&M funds on the basis of 
priority and urgency. Needless to say, only a small percentage of Special Projects 
submitted by activities are funded. Design and construction contracts for these projects 
are awarded by local OICCs and administered by local ROICC offices. EFDs only get 
involved in O&M projects that exceed the contracting authority of the local OICC. 
2. Manpower Acquisition Process 
Navy manpower requirements are included as part of the PPB process. 
Manpower requirements are first introduced into the system during development of the 
POM and then follow through the PPB process as with the acquisition of any other 
resource. As mentioned earlier, NAVFAC is not the “prime mover” in the facilities 
programming process. It simply acts in an advisory capacity to the “Fleet” in the 
programming of MILCON projects. However, NAVFAC is responsible for facilities 
acquisition once MILCON projects are programmed, and thus it must determine its 
personnel requirements to carry out this mission. As such, during the POM process, 
NAVFAC is responsible to the Deputy Chief of Naval Operations (Manpower, 
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Personnel. and Training) for providing its (NAVPFAC's) requirements. not only for the 
budget year, but for five vears hence (Ref. 12: p. 3-4]. As will be shown in the 
remainder of this chapter. this task (not an easy one to begin with) is complicated by 
numerous quirks of the “svstem” and “outside” factors other than workload. Since the 
Naval Material Command was abolished, NAVFAC now "stands alone” as a Systems 
Command and must be able to defend its budget before Congress, as must any of the 
Operating Force Commands. With a manpower budget approaching SI40 million, the 
need for a credible manpower forecasting svstem is evident. 
5. Effects of the Acquisition Process on Manpower Staffing 

The nuances of the facilities acquisition process have particular eflects on 
manpower budecting. These eflects can be divided into three main categories: 
forecasting, stability, and continuity. 

a. Forecasting 

Starting with MILCON, the structure of this budget process facilitates 
workload forecasting for the EFDs. Starting with the Design Division. since the 
primary workload of this Division is MILCON projects, they can (and do) examine the 
current years MIILCON authorization bill before Congress, or the pending selection of 
projects for 53?» design from the MILCON requirements list, to forecast their 
workload and develop a manpower budget. Sinularly the Contracts Division, which 
primarily awards contracts for Architect-Engineer design, and construction, of 
MILCON projects, is able to forecast workload and develop a manpower budget 
system. The Construction Division, using the CMS management information system, is 
also able to project ROICC workload up to 18 months in advance, and thus staff their 
oflices accordingly. 

Special Projects and activity funded O&M projects are much more diflicult 
to forecast, and because of the increased dollar value and number of projects these 
contracts comprise of a ROICC’s workload, strong implications exist for manpower 
stafling. These projects can be funded at any time during a fiscal year. Activity level 
projects in particular go through no formal approval process. Therefore, it is difficult 
for a local ROICC office to predict the volume of these projects that it will have to 
award and administer. Additionally, O&M funded projects are more administration 
efTort-intensive for a ROICC office than MILCON funded new construction projects. 
O&M funded projects consist primarily of Real Property Maintenance or Repair 


projects and Facility Support contracts. While these contracts comprise about 30% of 
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an EIDs WIP they make-up more than 73?e of the total number of projects; in 
TT IL CON funded projects comprise nearly half of NAVFAC's WIP but 
account for less than 15% of the total number of projects.? It is much more difficult to 
communicate in contractual terms how to perform facilitv repair or maintenance than 
it is to start [rom ground-zero and a build a new one. This carries over to to inspection 
and adnunistration effort. As a result, change orders, or unplanned changes to a 
contract, generallv considered worse than the plague at a ROICC office because of the 
effort required to negotiate and document the change order, are several percentage 
points higher per dollar of WIP for Real Property Maintenance projects, or Facility 
Support Contracts than new construction MILCON projects. ® 

Generally, ROICC offices and EFDs forecast O&M workload solelv based 
on past history, and staff accordingly. 

b. Stability 

Unfortunately, virtually everything mentioned about the ease of forecasting 
MILCON workload goes “out the window” when considering stability. Project stability 
is a particularly frustrating aspect of the MILCON process for the EFD acquisition 
organization. Stability refers to the volume of projects that drop out, are radically 
Praneed, or are delaved. after approval has been received to commence 35°% design. 
Figure 2.10 depicts this situation for the FY 87 MCON (Military Construction, Navy) 
program. This figure shows that more than one-quarter of projects authorized for final 
design were not approved by Congress for funding in the fiscal vear for which 
construction of the project was originally planned. The causes for this situation are 
numerous: changing mission, “pork-barrel” politics in Congress, lack of funds, changed 
priorities by Major Claimants, etc. 

What are the consequences of Program instability? Consider again the 
timeline for the budget process. About the time the President 1s submitting his budget 
to Congress a tentative OP-Plan is being developed between NAVFAC and the EFDs. 
While Congressional hearings are being held concerning MILCON projects, NAVFAC 
is finishing project design, and planning--and implementing--personnel staffing for 
ROICC Offices. The major problem caused by lack of program stability is the inability 
of EFDs to rapidly shift resources from one Division to another or from one ROICC 
office to another. Thus, WESTDIV might increase staffing at the ROICC office in El 
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Figure 9-0 


loro. California. onlv to find that the projects forecasted for this oflice have been 
dropped from the MILCO program, while at ROICC Fallon, Nevada. two major 
MIECON projects that were placed “on hold” several vears ago suddenly receive 
approval, because the Congressman from that district now serves on the House Armed 
Services Committee and can influence approval of those projects. 

Stabilitv also affects staffing statistics. For example. an EFD mav increase 
staffing in anticipation of a large workload for a particular program vear. and then 
have a large percentage of these projects delayed or eliminated from the program. As a 
result, their “productivity” statistics may be deceptively low, prompting questioning of 
efficiency and management practices. 

Additionally, projects may be designed to the 35% stage, onlv to have the 
customer determine that the design is something other than what is really desired, and 
thus an EFD may need to start the design again from ground zero. All EFD Design 
Directors interviewed indicated that this was more than just a rare occurrence, and 
Besezelforts were not measured in the EFD’s final DIP output. In fact, no accurate 
statistics Were maintained on this situation. The effect of this situation is that actual 
design work effort is not truly depicted in standard workload-to-stafling statistics, 
which may be used to compare design productivity of EFDs. 

Stability is a factor built-in to the budgeting system, and EFDs plan for a 
certain amount of program instability. However, stability is not a methodical aspect of 
the budgeting process. It is purely random. Thus, an EFD may experience high 
program instability in one vear and virtually none the next. Unfortunately, statistics on 
program stability by EFD were not available to make comparisons, but all EFDs 
indicated this was a problem. 

c. Continuity 

Continuity refers to fluctuations in the EFD and ROICC workload over 
time. Figure 2.11 depicts the CONUS EFDs” WIP (constant FY 79 5) from FY 79-86. 
As can be seen, although WIP per EFD has increased over this period, it has not done 
so on any linear basis; rather, it has been more on a random basis. Tables 3, 4, 5 and 
6 show, for each EFD, the numbers of ROICC Offices divided into three categories 
based on WIP for FY 83-86. The categories are: small office (50-10 million WIP), 
medium office ($10-20 million WIP), and large office (greater than 520 million WIP). 
The last column shows the number of offices that changed more than two categories 


during this period, excluding any linear increase or decrease. As can be seen, there is 


much shifting of categories. Figures 2.!2 and 213 depict EFD OCC EES 
contracts froin FY 82-86. Again, the numbers bear no relationship from vear-to-vear. 
Figure 2.14 presents design-in-place bv EFD from FY 83-86 (constant FY 86 $). The 
results are the same. With the EFDs' workload fluctuating as shown, it is difficult to 
justify staffing increases to meet a large workload one vear when the projections for the 
next vear are for a decrease in workload. Quite simply, an EFD cannot hire and fire 
senior engineers and contract specialists--the personnel needed for Programs IV and 
IX--just to have a consistent workload-to-staffing ratio. The staffing policy has been. 
however, not to seek middle ground staffing to have slightly excess personnel during 
“slack” periods and being slightly understaffed during peak periods, but to staff very 
conservatively. Figure 2.15 shows the work-vear WIP ratio for FY 84-86 (constant FY 
795). As shown, all of the EFDs except WESTIDRV Shave expertenced secon. 


WY WIP ratios, generally indicating staffing has declined with respect to workload. 


D. FURTHER COMPLENITIES 

The manpower staffing process for NAVFAC is further complicated bv numerous 
factors that may be unique to an EFD, to a Division, to a ROICC office, or even to a 
particular project. Many of these factors may be “one-time” influences, particular to 
only a certain construction project. For example, the construction of a sophisticated 
communications facility may require more labor hours of administration effort than for 
construction of a warehouse. Additionally, these “other” factors tend to be largely 
unquantifiable. How, for example, can a number or value be assigned to the level of 
experience of the personnel in a ROICC office?) eta ROICC ollice 10ers 
experienced personnel will need a smaller staff than a ROICC office with simular 
workload but with a staff largely consisting of inexperienced personnel. 

A number of these factors were gathered through interviews with EFD 
Acquisition Organization Division Directors and with the Army Corps of Engineers. 
They are presented here, divided into two categories: EFD Division level and ROICC 
Office project level. The purpose of presenting these staffing factors ts to recognize the 
complexity of manpower staffing and set the stage for determining methods of dealing with 
these factors. 

1. EFD/Division Level 

Interviews indicated there are nine primary factors (other than workload and 
those described in the previous sections of this thesis) that affect staffing. These are 


(not in any order of precedence): 
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Figure 2.11 Work-In-Place 
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NORTHDIY ROICC WIP CATEGORII; 


First row: No. ROICC Offices per WIP Category (WIP -TERS 
Second row: Percent Total WIP by Category 


IP 
FY $0-10 11-20 >$20 #ch 
83 8 7 3 

%tot WIP 15 41 44 

84 10 6 3 

Ytot WIP 19 38 43 

85 9 6 5 

%tot WIP J. 28 59 

86 9 7 4 3 
%tot WIP 10 40 50 


source: CMS data bas 
WIP in Constant EY 365, millions 


e Dispersion and Geographical location of Field Offices 

e Demographics area costs of areas served 

* Political considerations," Visibility" of projects 

e Economy of Scale 

e Climate of areas served 

e Experience level/turnover of personnel 

* Type ob project C VIDEO OD SISTER) 

e Unique missions 

e Quality of Work 

Dispersion/ Location of Field offices affects (1) travel time by headquarters staff 

to these offices, (2) the abilitv of an EFD to shift resources from one field office to 
another to cope with workload changes, and (3) the ability of an EFD to recruit. staff 


for a particular office. 
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Erst row: No. 
| Decornd row: 


TABLE 4 
C [ID TOL C VIP CATEGORIES 


ROICC Offices per WIP Category (WIP Smil) 
Fe res c E DY Category 


| 

| WIP 
| FY $0-10  $11-20 $>20 ch 

83 15 5 4 

%tot WIP 19 27 54 

84 15 3 

%tot WIP 20 31 49 

85 12 5 

%tot WIP D 26 60 

86 13 4 7 3 | 

%tot WIP is Ls 68 | 


| 
Source: NAVFAC CMS data base 
WIP in constant FY $6 S, millions | 

| 
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Addressing these in order: 


Ihe aval activities served bv SOUTHDIV and WESTDIV are 7٢ 
dispersed from the EFD headquarters and travel time to these offices is a 
consideration, in staffing. Generally, it was felt that the more isolated an office. 
a fewer visits and inspections would be made bv headquarters staff to that 
ofTice. 


WESTDIV and CHESDIV have concentrations of field offices in particular 
areas. For WESTDIV, these include the San Diego and San Francisco areas. 
bor CHESDIV. this 15 primanlv the Washington, D. C.. area. Manpower 
e Mee ese areas are mote easily sifted {rom office to @flice than for 
isolated field (ROICC) offices. If the latter were facing a. two-vear downturn or 
upturn in construction work a more pounds hiring decision would have to 
be made instead of internallv (to the EFD) shifting resources, such as could be 
done in areas concentrated with field offices. 


The more isolated the field office, such as Adak. Alaska, or Fallon, Nevada, the 
more difficult it 1s to recruit and retain personnel. Thus, an EFD may, make a 
conscious decision to retain qualified staff at. an isolated ROICC office even 
when that office faces a downturn in, construction, because it mav_be difficult to 
recruit personnel when there is a future upturn in workload. Conversely. an 
EFD mav not be able to recruit enough qualified personnel for an office, and 
that office mav be continually understalfed. Such is the case with ROICC Camp 
Pendelton, California. [To make up this shortfall, WESTDIV is increasing the 
staffing of Navy Civil Engineer Corps Officers, many of whom, are NUR 
jobs previously done by civilians. However, due to. Congressionallv imposed 
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Tol o 
WESTDIV ROICC WTIP CATEGORIES 


First row: No. ROICC Offices per WIP Category (WIP Siam 
Second row: Percent Total WIP by Category 


WIP 
FY $0-10 Si) 76 $>20 #ch 
83 6 5 9 
Ytot WIP 6 15 79 
84 E 1 15 
%tot WIP 6 10 93 
85 6 6 1 
%tot WIP 4 10 86 
86 8 2 14 4 
v/tot WIP 6 4 90 


Source: NAVFAC CMS data base 
WIP in constant ۷٣٣٣ 


ceiling levels on the total number of CEC Officers, this is not a viable across- 
the-board option. 


Demographics/area costs affect the ability of an EFD to recruit and retain 
qualified personnel. Government salaries do not vary with location. Thus WESTDIV 
and CHESDIV, whose areas of responsibilities are concentrated in the high cost areas 
of coastal California and Washington, D.C., can pay their employees no more than 
SOUTHDIV and NORTHDIV, whose areas of responsibility are predominantly in 
areas of lower cost. Put another wav, engineers and other highlv skilled people are 
more inclined to work and remain under the employ of the government at SOUTHDIV 
and NORTHDIV than at CHESDIV and WESTDIV. This aspect was particularly 
emphasized in numerous interviews. 

Economy of Scale is an economics term and essentially means that a larger 
organization should be able to accomplish proportionately more work than a smaller 


organization because of more efficient use of labor, work specialization, etc., until 





TABLE 6 | 
CHESDIV ROICC WIP CATEGORIES | 


Biester Va eur oNeegofrTecesper WIP Category (WIP $mil) 
second row: Percent Total WIP by Category 


| 
WIP 

FY SOG O $>20 Hch 

83 i 3 5 

„tot WIP 5 28 67 

84 1 6 2 | 

Sot WIP 6 64 so | 
| 
| 

85 1 5 3 

%tot WIP 4 46 50 


86 5 4 
tot WIP 48 


Source: NAVFAC CMS data base 
WIP in constant FY $6 S, millions 





disecononv of scale occurs, which essentiallv means that the organization has become 
so large management cannot effectively control it. From outward appearances, then, 
WESTDIV should experience greater economy of scale than the other EFDs. 
Appearances, however, can be deceiving. In fact, WESTDIV has grown so large, and 
its activities are so dispersed, that senior management at WESTDIV argue that their 
EFD is experiencing diseconomy of scale. A feasibility study is now underway to 
consider dividing WESTDIV into three EFDs. Given the disparity in sizes of EFDs (in 
terms of manpower and workload), economy of scale is potentially a major factor in 
staffing. The question is, how can it be measured? A related question is, how to isolate 
the measurement of economy of scale from the numerous other factors that affect an 
EFD's staffing and work output? Tables 7 and 8 present interesting information 
regarding this area. Table 7 shows, by EFD for FY $4-$6, design-in-place, Design 


Division work-vears expended in performing the DIP, and the DIP. WY ratio, which is 
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Figure 2.13 Contracts Awarded (EFD/OICC) 
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a rough measure of productivity (the amount of DIP per one work-vear of effort). This 
Table shows that WESTDIV, which had a substantially larger Design Division than 
the other EF Ds, had greater “productivity during the three years surveyed. In Py comm 
produced $5.26 nullion DIP for each Design Division work-vear expended. compared 
to less than half that for CHESDIV. Ilowever, SOUTHDIYV, which had themes 
largest Design Division, had the second highest “productivity” for two vears, but was 
significantly lower in the third. As previously explained, however, raw DIP numbers 
are are not completelv accurate measures of 04 output. Therefore, this table is 
considered a general indicator of productivity. 

Results of a similar analvsis are shown in Table 8, which relates WIP to EFD 
staffing. A possible interpretation of this table is the larger the EFD staffing. the more 
"productive" it is. 

Although Tables 7 and 8 are presented primarily for informational purposes a 
cautious conclusion from these tables is that economy of scale is a factor to be 
considered in manpower stalling. To what extent it should be considered will be 
addressed in Chapter IV. 

interestingly. climate is also a factor in staffing. NORTIIDIV, which has a 
concentration of offices in the New England and Great Lakes areas, and WESTDIV, 
with offices in the Pacific Northwest and Adak, Alaska, must contend with adverse 
weather conditions during at least a third of the vear. Climate has the eflect of 
restricting the times of the year when construction can be accomplished. Thus, ROICC 
offices in Gulfport, Mississippi, and Brunswick, Maine, may perform similar amounts 
of WIP and each administer similar numbers of contracts, but because of climate, 
ROICC Gulfport may have these projects spread over an entire vear, Whereas ROICC 
Brunswick may have this work concentrated during the summer months, thus requiring 
more personnel to administer the contracts. 

Experience level/turnover of personnel is really a by-product of the first two 
factors discussed--dispersion; geography and demographics, area costs. Simplv put, the 
greater the experience level of an office or Division, the greater the producer ٥٣ 
Statistics gathered indicate that at the headquarters level WESTDIV experienced the 
highest level of turnover in the Acquisition Organization with a turnover rate averaging 
more than 20% over the past three years. SOUTEIDIYV, with the lowest, had essen 
half that figure. Concern over this statistic was voiced both at NAVFAC and the EFD 


level. 
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The mixture ofan EFDs’ total WIP by fund source is an indicator ol workload 


complexity and administrative difficulty for an EFD. It is also why "raw" WIP data 
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does not tell the “true” story of an EFD's workload and why Table 8 is only a general 
indicator of EFD productivity. New start MILCON projects require less 
adnunistration effort per dollar of WIP than O&M funded Real Property Maintenance 
(RPM) projects. Because RPM projects outnumber MILCON projects bv nearlv five 
to one, but comprise less than 30% of an EFD's WIP, it is much less time consuming 
to administer one dollar of MILCON WIP, which may equate to just one project, than 
it is to adnunister one dollar of O& MI Real Property Maintenance WIP, which may be 
the result of five projects. Put another way, one man-hour of RPM effort generates 
less WIP than one man-hour of MILCON WIP. If the reasoning is not apparent. 
consider the paperwork workload alone in adnunistering. per WIP dollar. five times as 
many RPM projects as MILCON projects. Statistics for FY 84-86 show that, per total 
WIP by EFD, SOUTHDIV had highest percentage of MILCON WIP and, 
interestingly enough, the highest percentage of O&M funded RPM and Facility 
Support WIP. As will be shown in the next chapter, through statistical analysis, WIP 
fund source will be developed into the "best" indicator of work effort for an EFD. 

Two terms must be introduced at this point to facilitate understanding of 
NAVFAC's manpower budgeting system. Among the various means of classifying 
work-in-place (WIP). one method is to distinguish between /ncome Bearing WIP and 
Non-Income Bearing WIP. Income bearing WIP includes MILCON, which comprises 
approximately 60°% of the total, Industrial Fund, Reimbursables and Famuly Housing 
(can also be considered MILCON). For these fund sources of WIP NAVIFAC 
a percentage fee called SIOH (Supervision, Inspection and Overhead) for administering 
the project. This percentage fee varies from 3%-6% of the construction value of the 
project. depending on the WIP fund source, and is “paid” either by Congress (for 
MILCON) or by the customer (Major Claimant) for whom NAVFAC 1s adnunistering 
the project. NAVFAC receives no fee for non-income bearing WIP, which consists of 
O&M funded RPM and Facility Support Contracts. 

WIP can also be classified by fund source. There are eight primary WIP fund 
sources: 


l. Real Property Maintenance WIP consists of minor construction work funded 
by O&M funds. 


Naval Industrial Fund (NIF). 


Family Housing WIP includes all major and minor repair work and 
maintenance service work. 


J. Other Direct Costs (ODC) including civil work and RDT&E, represent locally 
accepted work at the EFD'ROICC level, performed for a non-Navy activity, 
such as the Air Force. 


tJ 
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5. Reimbursable WIP. 

٣۳‏ پ۷ 

7. Facility Support Contracts (non-income bearing). Commonly called FAC 0%. 
8. Facility Support Contracts (income bearing). Commonly called FAC 3%. 


NAVEFAC, which formerly went by the title “Bureau of Yards and Docks," has 
been in the facility acquisition business for over 50 vears. Yet. during this time the 
development of a comprehensive indicator of the quality of the facility acquisition 
process, or even one primary aspect of it, has eluded Navy managers. The following 
paragraphs address quality of facilitv acquisition and its affect on manpower staffing. 

At first thought, one nught think that the quality of a construction project 
(the culmination of the acquisition process) might be as easily measured as, say, the 
quality of a car. Unfortunately, it is not so simple. To begin with, facilities have much 
longer useful lives than cars. While statistics could be gathered showing how manv 
Ford Escorts that were sold in 1975 are still on the road today, accurate statistics 
regarding shore facilities are either not available or are not meaningful. For example. 
many facilities built during WW IT were intended for temporary use. The fact that they 
were torn down within 10 years or are still in existence today (and many still are; one 
need only visit Fort Ord, or Pearl Harbor, to verify this) does not necessarily attest to 
their quality. More likely, it is testimony to the linuted funding the military allocates to 
the acquisition of new facilities. 

The need for facility maintenance or repair might also be considered an 
indicator of quality. Yet statistics in this area are even less available, or no more 
reliable an indicator of quality than those for life span. The Navy still has a sizeable 
inventory of “temporary” facilities that have been put to “permanent” use. These 
facilities have certainly required substantial maintenance and repair that would 
influence any EFDs’ data base. Then there are newer facilities. The problem with any 
maintenance statistic on these are the numerous factors that might contribute to 1t, 
including a more-than-likely sizeable lag period between the time the facility was built 
and the time maintenance was needed. For example, consider a repair to an air 
conditioning svstem for a building one vear after construction was completed. Was the 
repair necessitated because of faulty work done by the contractor who installed it, and 
thus indicative of inadequate ROICC inspection efforts? Or was it caused by poor 
quality manufacturing, in which case the government could really not have detected the 


problen? Or maybe it was caused by the Architect-Engineer specifying the wrong type 
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of unit or inadvertently undersizing the system, thus causing it to overwork in handling 
the cooling load and accelerating deterioration. In such a case, the Design Division 
might be responsible for such a fault. Or, maybe the unit was deliberately undersized 
because funding was scarce and the facility had to be built with at least some air 
conditioning. This line of argument could easily be continued and data base of this 
information expanded out of proportion to any benefits received. 

One possible measure of quality is an EFD's change order rate. A change 
order (in the context of this section) is a change to an original construction contract. 
NAVFAC maintains an extensive data base on change orders, cataloging change orders 
Into more than 20 different categories, ranging from “customer requested,” to unforseen 
site conditions, to design errors. The latter 1s potentially indicative of the quality of 
effort of not only the Design Division but the ROICC staff as well. A change order 
due to design fault can have numerous causes. Some examples are: A dimension on the 
Structural drawings may not coincide with that on the architectural drawings. Thus, a 
contractor mav have built according to the architectural drawings, and a change may 
need to be made in locating a wall or column; the designer mav have neglected to 
specify a vapor barrier for the concrete foundation and a change order must be 
negotiated with the contractor to install a vapor barrier. Theoreticallv, diligent review 
of the plans and specifications bv the Design Division, and later the ROICC staff in 
the field, should catch these problems before a contract is awarded. The reason 
attempts are made to avoid change orders 1s that the contractor 1s no longer competing 
against other bidders in pricing these changes: instead, he is negotiating the price, with 
a great deal of leverage on his side. In reality, a detailed review of the plans and 
specifications--primarily prepared by an outside Architect-Engineer--by the Design 
Division and the ROICC is very time consuming and not all errors are easily caught. 
However, the change order rate due to design error can be considered a measure of the 
quality of effort by 04, and to a lesser extent, the ROICC staff. 

Taking this possible measure of quality one step further and assessing its 
effects on manpower staffing, in order to support the argument that an an EFD ora 
particular Division is understaffed, a manager might be able to sav, “We are producing 
as much WIP as the other EFDs, but we are having to do it with less people, and this 
is showing up in the quality of our work; therefore, we need more people.” An attempt 
to create such a scenario is reflected in Table 9, which is to be read in conjunction with 


Table 7. The two columns for each fiscal vear show design-in-place per Design Division 
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work-vear. a rough measure of output per labor effort. and percent value of change 
orders due to faulty design. Theoretically, the larger DIP WY ratio, which might be a 
rough indicator that an EFD was understaffed and having to produce too much DIP 
for the staffing level (it a/so might indicate economy of scale, as previously shown), the 
larger the percent change order value due to faulty design. Unfortunately, only a small 
sample of data--F Y $84 and FY S5--was available. In FY 84 one might argue that this 
hvpothesis was true because WESTDIV, with the highest DIP, WY ratio, also had the 


highest percent change order value. However, FY 85 data fails to corroborate this 


hvpothesis. 
TABLE 9 
DESIGN-IN-PLACE AND CHANGE ORDER DATA 
FY 84 27,85 
EFD  DIP/WY C/O% 8 +۰4 CO 
CD 2 S 208 32.08 3. 04 
ND 3203 2. 41 STAZ J 
SD € 7 SES 1.68 
WD 5520 تید‎ 357 Za 


DIP in constant FY $6 S, millions 
Change order percentage = SValue of C;O divided by Total Contract Value 
Source, PAC SO repomeonse FD Change Orders 


Continuing with the effects of “quality” on staffing, NAVFAC does evaluate, 
or compare, EFD facility acquisition performance through a system of Management bv 
Objectives, which is embodied in the OP-Plan. As stated in NAVFAC Instruction 


5220.11, Goal Progress Reporting System: 


The fulcrum of NAVFACENGCOM management is embodied in the 
Operating Plan, which sets forth the Command's programs, functions, and goals. 
cS Der with the plan for the allocation of all Command resources for a given 
iscal year. 


. A One of the essential ingredients to the proper management of any enterprise 
is the ability to objectively and accurately identify, in a timely manner, the 
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success being achieved in furtherance of the stated goals 


.of the organization. This 
is the purpose of the Goal Progress Reporune sr se 06 


O m 
RS). 
Thus, the Operating Plan forms the basis for GPRS | bv identifving, the 
functions to be performed during the fiscal year and establishing specific goals to 
be achieved in each funcuonal area. 

The GPRS provides for a semi-annual Goal Progress Report as to the status 
of progress made toward the achievement of all the goals set forth in the 
Operating Plan... Program, Managers have defined for each function onlv the 


goals which are new initiatives for the vear and support the attainment of 
program objectives. [Ref. 14: p. 5] 


One of the problems in comparing EFD performance through the GPRS is 
that OP-Plan goals for Program IV are largely quantitative. such as goals for the 
amount of WIP and DIP. Quality of facility acquisition is still a very elusive concept. 
\loreover, because there are multiple goals for Program IV, there is an inherent 
drawback to evaluating an EFD's performance, as well as use and needs of resources, 
through the GPRS. As stated by W. F. Ridgway in his article, Dysfunctional 


Consequences of Performance Measurement: 


The mounting interest in and application of tools... foster the idea that if 
progress toward goals can be measured, efforts and resources can be more 
rationally managed .... 


Quantitative measures ol PS are tools. and are undoubtedlv useful. 
But research indicates that indiscrinunate use and undue confidence and reliance 
in them result from insufficient knowledge of the full, effects and consequences. 
Judicious use of a tool requires awareness of possible side effects and reactions. 
The use of multiple criteria (of performance measurement) assumes that the 
individual will conumit his or the organization's efforts, attention. and resources 
In greater measure to those activities which promise to contribute the greatest 
improvement to overall pesiommance e 

. Without a single overall composite measure of performance, the individual 1s 
forced to rely upon his judgement as to whether increased effort on one criterion 
improves overall performance, or whether there may be a reduction, in 


xyerformance on some other criterion which will outweigh the increase in the first. 
Ref. 15: pp. 240-246] 


Interviews with NAVFAC personnel indicated that progress in meeting OP- 
Plan goals is not used in determining future allocation of resources to the EFDs for 
virtually the reasons described in Ridgway’s article. If an EFD Commander deternunes 
the need to increase DIP because projects are backlogged at this stage, or he decides 
the Design Division 1s handicapped by a shortage of experienced personnel, he may 
allocate proportionately greater resources to this Division, regardless of the effect on 


achieving Op-Plan goals in other Divisional areas. 
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In subsection A.2.a of this chapter, the question of where an EFD 
Commander can receive the greatest “marginal return” on his labor investment was 
raised. Interviews with EFD personnel indicated several schools of thought on this 
subject. The two prime considerations in answering this question were: Where do 
bottlenecks occur in the facilities acquisition process, and what Division can best 
iniprove the quality of the end product--the actual facility--with the addition of one 
more work-vear of labor? Or, conversely. given that an EFD does not obtain the 
work-vear allocation requested, from what Division can he reduce the allocation to 
receive the least “marginal reduction” in overall performance? Addressing the first 
consideration, an informal survey revealed that bottlenecks of equal severity can occur 
at any point in the facilities acquisition process to delay final completion of a 
construction project. For example, the Contracts Division could be late in awarding an 
A-E contract to commence design of the project: the Design Division could delay the 
actual design work; or, once the construction contract was awarded and under the 
responsibility of the ROICC, construction could be delayed because the ROICC was 
late in approving shop drawings or in approving a change order. Apparently no help 
for the EFD Commander there. The concept of marginal return on quality provoked 
different responses. The general consensus--although there were dissenters--indicated 
that the Design Division or Project Management Division had the greatest effect on 
quality of the finished product. General reasoning was that once a design 1s completed, 
and done well, it is a straightforward matter for the construction contractor to build 
the facility because he has “quality” plans and specifications, and the job of the 
EIC made easier because there are fewer disputes with the contractor over 
interpretations of the contract documents and fewer change orders due to faulty design 
needing to be negotiated. The unusual part of these responses was that there was no 
consistent definition of design quality. Responses ranged from designs that produced 
“fewest change orders,” to “best "workmanship," to “satisfied customers.” Liberal 
interpretation of these comments indicates these are areas that any Acquisition 
Organization Division can influence, and in many projects all three do not coincide. 
For example, quality workmanship does not necessarily mean fewer change orders. 
Additionally, the Construction Division ROICC Offices are the staff closest to the 
actual project and their efforts in contract administration and design review can 
certainly produce a “satisfied” customer, can enforce quality workmanship, and can 


produce fewer change orders. The Contracts Division, while not as intimately involved 
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in the actual project construction, is involved with the selection of the project designer, 
assists in the interpretation and enforcement of contract provisions, and participates in 
the negotiation of change orders. All of this contributes to acquisition quality, 
attributed by some just to the Design or Project Management Divisions. 

In conclusion, it is considered most difficult to answer the question, “Where 
can an EFD Commander receive the best marginal return for his labor effort?”, and no 
means exist for using any “quality” indicators as the impetus for changes in manpower 
staffing, because there is no concrete definition of quality. 

The visibility of a project may plav more of a role in staffing the field offices 
than EFD-level staffing, but consideration must be given to the position CHESDIV 
occupies as the EFD serving the top echelon of the®Federal ١ٴ“‎ 
Military. CHESDIV is responsible for facilities acquisition in the Washington, DC, 
area, and the “visibility buck” stops there. Staffing “considerations” are provided to 
CHESDIV for this responsibility. 

Three of the CONUS EFDs have unique missions in Program IV. These 
taskings use Program IV resources but do not contribute to the standard output of 
WIP or DIP. The graphs and tables in this thesis that incorporate Program IV 
resources (work-vears) exclude the resources used in executing these unique taskings. 
These are: 

e NORTHDIV: administers NAVFAC's Weight Handling Equipment Program. 
e CHESDIV: administers the Ocean Facilities Program 


e EST DIV: osem ees pie ROICC Pacific Division, which provides construction 
support to PACDIV 


These taskings require less than 10% of the respective EFDs' Acquisition 
Organization resources and are staffed “automatically” by NAVFAC. They are 
mentioned here because in several articles previously written on NAVFAC Program IV 
staffing, statistics comparing the EFDs did not take into account these special 
missions. 

2. ROICC/Project Level 

Most or all of the same factors that influence staffing at the EFD level affect 
ROICC Office staffing. In fact, there is a large overlap. There are, however, additional 
[actors peculiar to ROICC Offices and projects: 

e Project complexity (high technology); 
e Personalities” in an office; 


e Security considerations, such as construction of the Trident facilities; 


e O area served by a ROICCE Office: 

See eo! installations served bv a ROICC Office: 

e Reputation Capabilities of contractors in an area, or performing a specific job; 
See pericnce level'capabilities of ROICC personnel; 

*  Capabiliues, experience of Architect-Engineer who designed a particular project; 
e “Visibility” of a project: 


e Reputation’rank of the Commanding Officer whose Naval Base is served by a 
particular ROICC Office. 


Interviews indicated that each of these factors is assessed when staffing a 
ROICC Office. Considering that ROICC staff comprises nearly 60% of the Acquisition 
Organization, and approximately one-third of an EFD's personnel, the manager for 


Program IV needs all the help he can get when making the resource allocation decision. 


E. SUMMARY 

In Chapter I it was stated that manpower staffing is not an exact science. For 
NAVFAC many reasons have been presented in this chapter. The Program managers 
at NAVFAC and the EFDs must have some logical and sound means of addressing the 
question: “How many people do we need?" From outward appearances, this chapter 
may have only served to complicate matters further. The next chapter describes some 
of the textbook solutions to manpower staffing and assesses the practicality of 


NAVFAC's adopting some of these solutions for its own use. 
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III. METHODOLOGY OF DEMAND FORECASTING 
A. INTRODUCTION 
Scene: Board meeting at the Acme Construction Company 


George Slone (Chairman and Chief executive): Exhibit A is our planned budget 


and our objective for next vear. ['d appreciate vour comments. 


Martha Kemp (outside director): George, I note that overall vou are projecting a 
modest amount of growth for next vear. You also have had a series of increased 
worker productivity projects going to cut emplovee costs. Things like word processing 
stations in all work centers, access to sophisticated data processing systems, computer 
aided design, and better contract inspection procedures. I also know that on our 
government contracts we've had to adhere more strictly to the MilSpecs, and the paper 
work to comply with the new Federal Acquisition Regulations has tripled. Just how 


many people will vou emplov next vear to reach vour sales and profit objectives? 


George: That's a good question, Martha. I don't know exactlv. John, what's the 


answer? 


John Que (Vice President, Personnel): That's hard to sav. It depends on lots of 


factors. 


Martha: Frankly, John, that’s not much of an answer. I can look at the figures in 
this exhibit and see how much money we need. The marketing people tell me how 
many units they are going to sell. Why can't you tell me how many people well need 


to get the job done--our people-cost figure? 


John could have answered Martha's question if Acme's personnel department 


had developed an effective manpower demand forecasting system. 


The above scenario might be repeated numerous times at board meetings all over 
America. [n the private sector, where budgets are more flexible and hiring practices less 
rigid than the public sector, the absence of certainty in the business climate compared 
to sav, the DoD budget, lessens the requirement for strict accuracy in the manpower 


forecasting svstem. 
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NAVFAC enjoys no such flexibility luxuries when dealing with | 
competing for manpower resources through the POM process and in the 
Additionally, this flexibility is further lessened when considering the types | 
needed for Programs IV and IX. These are primarily professional engi 
tradespeople, and Contract Specialists. The recruitment and training of people of these 
skills is much more time consuming than a lesser skilled work force and thus much 
longer lead times must be allowed during the hiring process. NAVFAC really must 
“live” by its manpower forecasting system, which not onlv must be accurate in 
forecasting “true” needs but also must have a large degree of credibility, be significant, 
۲١٠٠٦٠٢٢ ٣0٥٥۷۴۱۱۴۷۲۱۷۰۲ |۴۶۲ 2: p. 853]. 

1. Criteria for a Good Manpower Forecast 

The need for credibility may be intuitively obvious, but the latter two? 
Actually, digressing to credibility, the personal credibility of a Civil Engineer Corps 
Rear Adnural testifying before Congress may get NAVFAC some mileage, but it is far 
safer if it can be explained how the forecast was made, or at least what assumptions 
are behind it. 

What about a forecast being significant? If forecasts merely confirm what is 
intuitively obvious, there is not much value to the forecasting process. The pavoff of 
forecasting is in identifying the large manpower changes that are in store given changes 
in the environment. 

Finallv, a forecast must be cost-effective. At the NAVFAC level there is not 
much chance that a forecast could mor be cost-effective. Or is there? In trying to clarify 
what the future may hold. it is appealing to keep adding refinements to the forecasting 
process. In the macro sense, cost effectiveness implies simplicity. Overly complex 
forecasting methods can easily lose credibility, and thus a point of dimunishing returns 
can be passed when adding forecasting factors to a model. The importance of cost- 
effectiveness can be more easily acknowledged in manpower forecasting at the micro, 
EFD division level, where the actual cost of a forecast, such as maintaining a data 
base, can easily exceed the benefits. 

For example, NAVFAC uses an extensive data base system for construction 
and resource-use information. While this data base is invaluable to management and 
NAVFAC's operation, it 1$ expensive to maintain. Every employee must complete 
labor cards indicating cost account code and labor hours used for jobs worked. This 


information must then be collated and input into the data base system. A staff of 


[Information Svstem specialists writes programs to extract specialized information. The 
collective labor hours involved is extensive. At the Division level, if such a data base 
svstem were not in place. or the NAVFAC svstem did not collect information specific 
enough for that Division to use in forecasting manpower requirements, the costs 
involved in implementing a new svstem, or customizing the existing, night exceed any 
savings gained from improved forecasting accuracy. 

2. Chapter Organization 

[he remainder of this chapter provides a brief background on manpower 
planning in the Navy, then continues bv describing the techniques of developing a 
macro-level demand-forecasting svstem on the order that NAVFAC requires for the 
POM process. Refinements to the macro-level svstem are then considered for allocating 
resources from NAVFAC to the EFD level. Finallv, in general terms, techniques are 
described for use at the department. division level. Further chapters in this thesis draw 
on this chapter to evaluate current NAVFAC and EFD systems and to recommend 
improvements. 

This chapter draws on writings from the Navy and Air Force Manpower 
Engineering Programs, as well as several civilian periodicals. While this chapter uses 
the NAVFAC organization as an example, the information provided is equally 
applicable to any organization, civilian or government. 

However, one nught wonder why NAVFAC does not adopt a specific system 
already in use bv another civilian or government agency. NAVFAC does use 
established methods, but the uniqueness of its mission precludes direct adoption of 
another system. This situation was discussed at some length at the beginning of 


Chapter: 


B. MANPOWER PLANNING IN THE NAVY 

Manpower planning for the Navy shore establishment falls under the cognizance 
of the Deputy CNO for Manpower, Personnel and Training. The Navy Directive that 
controls the manpower planning process is the Navy's Manual of Navy Total Force 
Manpower, Policies and Procedures. One of the primary purposes of this manual is "to 
provide tasking for the effective determination of manpower requirements and the 
effective management of authorized manpower resources.”  [Ref. I2: p. 1-2] 
Theoretically, the Navy's Shore billets are determined 7٦ 


Requirements, Standards, and Manpower Planning System). As stated in the directive: 
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SHORSTAMPS is an un of proven industrial and management 
engineering principles for determining the total manpower requirements Tor the 
Navy shore establishment. SHORSTAMPS ts comprised of the Shore Required 
Operational Capability (SHOROC) subsystem of standard tasking phrases and 
the Navy staffing standards subsvstem . . . 

Stem owe Onis a subsystem of STIORSTANMPS which is used in the 
tasking of Navy shore activities through a structured tasking vocabulary. 
SHOROC specifies tasks and defines how much, how long. and how well tasks 
lebe iperformed.... 


Ihe SIIOROC provides a, management decision tool for manpower planners 
EE Evels'ob command. [Ref. 12: p. 2-17] 


The goal of SHORSTAMPS is three-fold: 

e Provide staffing standards for functions performed ashore. based on recognized 
management and industrial engineering techniques and objective determination 
of workload. 

e Provide a svstem for the assembly of manpower requirements information at 
the various levels above the activity level, to support Navy manpower 
requirements during all stages of the PPB process. 


* Provide the methodologies and svstenis to assess present, and forecast future 
manpower requirements. [Kef. 12: p. 2-1] 


In reality, SIIORSTAMPS has never fulfilled the objectives of its designers, and 
its provisions are now less than rigidly enforced. It proved too inflexible, staffing 
standards were costly to develop, and many staffing standards that were developed 
were of questionable accuracy. Industrial engineering techniques to determine 
manpower stafling, which were espoused by SHORSTAMPS, were simply not suitable 
for many organizations. SHORSTAMIPS is still the Navy's primary tool in manpower 
forecasting, but it has been supplemented--and in some cases superceded--bv 
judgmental and other less scientific methods. Nonetheless, much of the 
SHORSTAMPS methods used in developing staffing standards are sound, and this 


Chapter refers to these methods often. 


C. NAVFAC LEVEL 

At the macro level there are two primary methods of manpower forecasting: 
trend projection and modeling’ multi-predictive. Both are called “top down” methods. 
Trend projection develops a forecast based on a past relationship between a factor 
related to staffing and staffing itself. For example, in many businesses, sales levels are 
related to employment needs, and so the personnel planner can develop a table or 
graph showing past relationships between sales and employment. For NAVFAC, 
Programs IV and IX staffing levels might be related to projected WIP or number of 


contracts awarded. The important requirement that this factor must fulfill is that it be 


UE 


causallv related to manpower needs: A change in the volume of this factor must change 
the manpower input requirements. [Ref. 3: p. 111] 

Modeling and mult-predictive techniques are the most sophisticated. While 
trend projections are based on relating a single factor to staffing, the more advanced 
projections relate many factors--such as WIP, number of contract awards, number of 
active contracts, and projected value of design-- to staffing. The major criterion to use 
in the selection of output units to measure (ie. WIP, sales dollars, number of 
customers served, etc.) is that to increase the production of these outputs there must be 
a corresponding increase in the number of input units (re. labor). As stated bv Bruce 


Coleman in his article, Ar Integrated System for Manpower Planning: 


. For an organization which sells its output, the dollar value of its goods and 
services is an, appropriate measure of output For government, educational. 
nulrttarv, and sinular institutions. a dollar value tor services +٦ 
most activities inside a company, a dollar value docs not exist for production 
ellorts. except perhaps where profit or cost cen ٠٥٣ 

When there is no dollar value to micasure output, a physical unit ‚of 
measurement is used. Vouchers processed or customers served are tv pic am m 
Determination. of appropriate physical output units may be diflicult. The unit 
selected should respond to changes tn labor inputs. and labor requirements 
should change as the volume of the output changes. In addition, the relationships 
should be useful over time. In other words, the output selected is not one that 
the firm will cease producing tn the near future or one that will become only a 
minor part ofits activites Rel. ICS 


Although primary output of EFD Programs IV and IX efforts can be measured 
in dollars, such as work-in-place or design-in-place (DIP), these outputs, or workload. 
are subject to distortion. The problem with using “raw” WIP data is, as explained in 
Chapter I], that this data does not distinguish if one million dollars in WIP represented 
one MILCON project or five O&M-funded projects (the actual ratio that these projects 
occur) And it is generally much more effort-intensive. to. adnunister five. eighty- 
thousand dollar projects than one four hundred thousand dollar project. Sinularly, 


, 


"raw" DIP nunibers do not "tell the entire story," although not for the same reason as 
WIP (‘raw” DIP. however, is generally considered more accurate in reflecting 
adnunistration effort than “raw” WIP). This is because EFDs, for the most part, do not 
administer small dollar value O&M design work. This is done at the Public Works or 
ROICC level. EFD Design Divisions primarilv oversee large MILCON design projects. 
An example illustrates why DIP value does not translate with complete accuracy into 


relative labor effort: It takes more effort to design and oversee a $10 million road and 
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parking lot paving project than a $5 million sophisticated telecommunicz 
Thus WIP and DIP alone must be used with caution as causal factors. 

Once such possible output, or causal, factors are identified, it is p 
regression analvsis to find the “best fit” stafling equation to predict input | 

e aon max be in order toresplaın hew WIP-and*DIP-can. be 
"causal factors" for EFD labor requirements when labor must be in place before WIP 
and DIP can be produced. Design workload and construction workload are assigned to 
K PAC Of an EFD and, in turn, NAVFAC, EFDs must determine how many people 
they need to accomplish this tasking. Thus WIP and DIP, which are assigned taskings., 
cause staffing requirements. 

l. Limitations 

At the macro-level, forecasting methods are largely statistical and look 

primarily at the “big picture.” Subjective methods such as expert judgment, the Delphi 
technique, and bottom-up or segmentation approaches play a lesser role. However. 
statistical approaches are not without their limitations. Any purely statistical approach 
to forecasting has an inherent bias--a bias in favor of the past [Ref. 17: p. 158]. The 
statistical analysis tells us what will happen 1f past patterns and relationships continue 
into the future. But is this a reasonable assumption? Numerous situations could occur 
to invalidate that assumption: 

e Introduction of new methods or equipment could substantially improve 
productivitv. At NAVFAC the use, of computers in design, word processing. 
record keeping, and contract processing has exploded over the past ten vears. 

e Reorganization could phase out some jobs and create others. 

e Changes in government regulations, such as implementation of the Federal 
Acquisition Regulations, has streamlined the contracting process. while the 
outcry over $1200 coffee makers has made the process much more deliberate. 


As stated in an article by James W. Walker: 


Vetter has also noted another serious drawback to most of the computer 
based simulation models that have been advanced. u Lions are made on the 
basıs of historical data onlv, then there 1s a concealed assumption that the future 
is going to be like the past. and the past thus comes to exercise a kind of tvranny 
over the future. When historical data are used exclusively. to be specific. there is 
no consideration of what ‘ought. to be’ in staffing the organization. as opposed to 
‘what has been.” The general point here 1s that in forecasting trom historical data 
alone there is a built-in incapacity to optinuze the utilization_of human resources. 
Hopefully future models will avoid this pitfall. [Ref. 17: p. 158] 


To address part of Walker's statement, when forecasting at the macro-level it 


may not be realistic to be thinking in terms of what ought to be. That is reallv to be 
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done at the divisional level, a point that will be addressed later in this chapter. Another 
means of macro-level forecasting that may be well-suited to addressing an 
organization's needs is forecasting by segmentation. The specific methodology of this 


process 1s explained later in this chapter. As stated by Walker: 


Organizational segmentation, of course, simplifies the problem bv 
foreshortening the need for a total forecasting model. Even where the organ- 
17811611 In question 1s not primarily segmented, projections may thus be improved 
bv focusing on segments of a, Work force; more realistic parameters mav be 
i. and greater specificity in projections may be possible. KO ss 
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[t has been proposed that in forecasting for Programs IV and IX requirements 
NAVFAC build their request to Congress from the bottom up, simplv collating the 
requirements generated by the EFD's. At the POM level, however, this method would 
be too unwieldy in justifying requirements to Congress. NAVFAC needs an 
uncomplicated, understandable (at the Congressional level) svstem that meets the 
criteria stated earlier for an effective manpower forecasting system. Segmentation 
would not be persuasive in showing changes in manpower requirements given changes 
in workload level. Segmentation may be better used by NAVFAC in allocating 


resources to the EFDs, and, in fact, it is used by NAVFAC to some extent. 


D. VALUE OF STATISTICAL ANALYSIS 

At the macro level it 1s apparent that purelv statistical methods are inherentlv 
limited bv a bias towards the past. Thev are also limited in that one-time events or 
special factors are difficult, if not impossible, to quantify in a regression equation. The 
public outcry over the excessive prices paid for spare parts is an example. Within 
months of this crisis, the EFD Code 02 (Contract) Divisions saw their staffing double 
Or even triple in order to provide improved contract support. Does this hmitation 
invalidate the use of statistical analysis for forecasting? In a word, no. It has been 
suggested that the use of statistical analysis does not rule out the exercise of expert 
judgment and experience; rather this type of analyses enables judgment and experience 
to focus on those parts of the problem that are properly matters for judgment and 


experience. As stated by Richard Fantzreb: 


Analvsis illuminates the problem and may provide hard answers to, part of 
the problem. Ultimately. however, the decision maker must come to grips with 
those. factors which are, unknown or uncertain but about which professional 
experience of judgment is sometimes helpful. Without the preliminary analvsis 


S0 


few decision makers would know whic 
deserving of their professional judgment. 


h ticular facet of the problem was 
of judgement--not its antithesis. [Ref. 2: p 


part 
cou sis thus becomes the handmaiden 
3 


3] 


Pee ED LEVEL 

At the second echelon of NAVFAC’s manpower budgeting process, that of 
allocating resources among the EF Ds, statistical methods such as modeling are still the 
primary tool, but judgment and additional modeling factors, such as number and types 
of activities served, must be included to account for the unique aspects of each EFD. 
The model may have to become more complex in terms of number of predictive 
variables, which may require am expanded data base. Many of the unique 
characteristics of an EFD will not be able to be quantified (realistically), such as 
experience level of personnel, capabilities of specific contractors, economy of scale of 
operations, political considerations, geographical locations, etc. Judgment on the part 
of the Program manager thus plays a more important role at this level. It 1s here the 
previous quotation may be particularly apt. As Gareth Stainer says in Manpower 
Planning: The Management of Human Resources, “The aim in emploving statistical or 
other techniques is to simplifv the problem to the extent that the human mind can 
cope with it efficiently, rather than to eliminate subjective judgment altogether." James 
Walker expresses a similar thought: “To estimate future requirements, someone must 
make a decision. Mathematical analysis and massive data mav be useful, but 
ultimately, the determination of how should we be stafled' is a human decision.” 
Rees] 

It is interesting to note that the Logistics Management Institute, which is 
currently under contract to the Army Corps of Engineers to produce a divisional level 
manpower forecasting svstem, is attempting to quantify the aforementioned "unique 


characteristics.” This development will be discussed further in Chapter IV. 


F. DIVISION LEVEL FORECASTING 

In budgeting at the division level, that is, allocating Program resources among 
the 02, 05, 04, and 09A2 divisions, the process can be refined--and made more 
complicated--easily by an order of magnitude. All the techniques applicable at the 
macro and second-echelon levels are applicable at the divisional level, but there is a 
significant refinement of subjective methods to include "expert estimate" and Delphi 


techniques. The former method involves an “expert” forecasting the manpower needs 
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based on experience and intuition. The Delphi technique involves repeated interactions 
of subjective, written estimates bv a number of managers obtained by questionnaire 
and adnunistered and collected anonymously. When information is collected, it is 
sunimarized and redistributed to participants for consideration of the reasoning behind 
all the individual estimates. The cycle is repeated until an agreement is reached. The 
keys to this technique are precise problem definition, questioning and feedback. 
[Ref Sp REIN 

The case for subjective forecasts may sound like a tenuous one. It mav actuallv 
sound as though we are giving up trying to forecast and just asking people to guess 
about manpower requirements. Generally, this will not be the case. As stated by 
Richard Fantzreb: 


Relving on the subjective Jer of individuals does not mean that the 
process of eliciting that judgment will be without guidance, without motivation to 
take the task seriouslv, or without controls over the qualitv of the result. 

e forecasting can be done poorly, or it can be done well. [Ret. 2: p. 
25 


There 1s at least one caveat with subjective methods. At the division or unit 
level, subjective methods are useful, but thev must be tempered with the awareness that 
a manager may not be careful to distinguish between "need to have" and "nice to 
have, or not really be able to distinguish between the two. As trend analvsis has a 
built-in bias towards the past because it uses past data and past circumstances to 
predict future requirements in which circumstances mav have changed, an overstaffing 
situation may easily be perpetuated by subjective methods, as well. How, then, can 
this situation be addressed? 

G. WORK MEASUREMENT AND THE MOST-EFFICIENT-ORGANIZATION 

CONCEPT 

Most organizations are naturally dynanuc and thus do not enjoy a status quo. 
Therefore, every organization, no matter how large or small, needs to be examined 
periodically in a cold, objective light to determine whether it has grown fat with 
unnecessary work, which adds little to the primary effort, and to see if personnel are 
being properly utilized and numbers of people to do the work are neither too high nor 
too low. How to do? By a combination of management analvsis, industrial engineering 


techniques, and statistical applications. [Ref. 18: p. 15] 
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The goal through this section is, quite simply, to determine if manpower is 
efficientlv and effectivelv used and, if so, develop manpower standards to develop the 
most valid work-center man-hour-to-workload relationship possible to prediet or 
estimate manpower needs. The determination of efficiency effectiveness involves the 
concept of Most Efficient Organization (MEO). Many people may be familiar with 
MEO from the implementation of OMB Circular A-76, the Commercial Activities 
program. Under A-76, the Government has been required to compete with private 
enterprise for performance of certain services, such as public works functions, 
Automated Data Processing services, etc. To successfully compete in the marketplace. 
government organizations had to come up with MEOs, or the smallest-stafled 
organization to perform the assigned mission. The profit motive has required civilian 
organizations to operate "lean and mean" (or more so than government organizations) 
simply to survive in a competitive world. Heretofore, the government had operated 
under no such constraints, and most government managers had no idea how to get 
their organizations in to "fighting trim." Thus, there has been recent emphasis on 
educating government managers in developing MEOSs. 

To arrive at a MEO a process called an Efficiency Review (ER) is performed. In 
an ER. potential efficiencies are sought to streamline the organization and its work 
processes. To arrive at a MEO, which is a pre-requisite for determining an accurate 
manpower standard, a step-by-step, almost cookbook process is performed. This 
process is outlined in the following paragraph and then briefly described. 


l. Perform Activity Overview 


2. Perform Organizational Analvsis 
3. Perform Svstem Process Charting 
4. Identify Workload Indicators 
5. Identify Potential Efficiencies 


Performing an Activity Overview involves determining mission and tasking, 
reviewing activity instructions, identifving interrelationships with other activities, and 
reviewing historical data such as resources expended and outputs produced. Historical 
trends may not provide conclusions but, rather, information which may point to 
possible efficiencies. For example, if the number of contracts acts awarded has fallen 
25% over a period, but manning in the contracts office has remained stable, a potential 


efficiency has been identified. 


The next step is to perform an Organizational Analvsis by reviewing the current 
organization charts and tasks as shown in the organization manual and activity 
instructions. Exanvning the charts can determine if there are any possible efficiencies to 
be gained bv restructuring the organization. Organizational areas that give rise to 
possible efliciencies include: 

e  Fragmentation, 1.e.. multiple units of minimal size; 
e Multiple levels that linut delegation of authority and restrict information flow; 
e Duplicate functions; 
e Excessive overhead. 
The structure of an organization should aim for: 
e [he smallest number of organizational units and levels feasible; 


° 2: qnum ratio of supervisors to nonsupervisory personnel to maintain span 
of control; 


e Deputy and assistant staff positions only when essential. 

The next step is to perform System Process Charting, which portrays the 
interrelationships of man. material, and paper work within the organization. Only the 
more lucrative svstems, in terms of potential savings, should be charted. Analysis of the 
current svstem can lead to the identification of manv possible efficiencies: 

Duplication of effort;‏ ٭ 

e Generation of reports that are not used; 

e Lack of set procedures to handle frequently occurring exceptions; 
e Unnecessary procedural steps. 

One of the most important steps is the identification of Workload Indicators. 
Analysis of Workload Indicators is essential in deterninng a work 
center’s/organization’s output in relation to input. Workload Indicators explain what 
drives the man-hours expended in the performance of assigned tasking. Examples of 
Workload Indicators nught be number of contracts awarded, number of projects 
designed, etc. Workload Indicators provide a basis for: 

° Supporting manpower aspects of the budget. 

e Planning and assigning work. 

e Reviewing workload forecasts and manpower use. 
e Measuring the efficiency of the organization. 


e Developing stafling equations. 
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There now exists a complete description of the organization's scope, work 
performed, and input and output factors. 

The most important step, step 5, is the identification of Potential Efficiencies. 
This is really a culmination of the previous steps. There are many types of problems 
that create the opportunity for method improvement and increased efficiency. Clues 
can be derived from information collected. In particular, analysis of Svstem Process 
Charts, Organizational Anatysis, etc. An excellent method is expert observation of the 
Organization. Sometimes a potential efficiency can be identified. simply because a 
problem is seen happening once, and then research is done to confirm that it happens 
frequently. 

Included in this step 1s the sometimes difficult, but necessary task of quantifving 
the man-hour impact when an improvement, identified from a potential efficiency, is 
implemented. This task ts necessary to identify the "true" time or efTort required in the 
production of historical output. This result will be used in determining the stafling 
standard equation. 

Once the MEO is developed the manager can proceed to the last step. 

1. Developing the Manpower Standard 

The objective of the manpower-standards-development process ıs to determine 
an organization s’work centers man-hour-to-workload relationship and quantify 
manpower requirements. Simply, manpower standards relate manpower requirements 
to Workload volume. The Air Force classifies standards into two main types [Ref. 21: p. 
4-1]: 

*  Tvpe I standards are developed by determining man-hours required to do a job 
through the use of standard time data. time study, work sampling. or a 
combination of these techniques, the resulting standard reflects time to perform 
a given workload. Of the divisions at an EF D, only 02 (contracts) nught be 
suitable for a Type I standard. 

e <A standard is characterized as Type, II when the work is not, appropriate for 
engineered methods, or a large. nunimum staff is required which 1s to a great 
extent, independent of. workload in a broad minimum-to-maximum range. [his 
pa etenzes the WIA? organization in particular, and the V5 ROICE offices. 
Alternate methods must be used for forecasting, requirements in, such eases, 
such as using regression analvsis to find the “best fit” staffing equation based on 
established “workload factors and MEO input data, or forecasting by 
segmentation. 

There are three phases in the development of a standard: (1) Measurement 
Design, (2) Work Measurement and Data Collection, (3) Data Analysis, 


Computations, and Modet Development. [Ref. 21: pp. 6-8] 
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Nleasurement Design identifies what data are needed and how to measure the 
work and collect the data for developing a manpower standard. The major products of 
this effort are the identification of Workload Factors and what type of engineering 
measurement method to use to measure man-hours required. Workload Factors were 
identified during the Efficiency Review phase and are those factors that explain what 
drives the man-hours expended by an organization. Essentially, they are those outputs 
the volume of which will have a causal effect on the number of input resources 
required, 1.e.. number of contracts awarded, etc. Care must be taken when identifving 
these workload factors. As mentioned earlier, WIP and DIP are two major outputs of 
Program Programs IV and IX at EFDs. However. straight values are misleading. The 
choice of engineering measurement methods include work sampling, tine study, etc. 

Ihe Work Measurement and Data Collection phase is as its name implies. 

The Data Analysis and Computation phase uses statistical methods to develop 
regression equations that best fit the data. In work centers such as 02 that have tvpes 
of work that are suited to time-study techniques, labor hours taken to produce each 
output are measured. Then, given a projected volume of workload, the labor hours per 
output are multiphed by the projected output to get total labor hours. Indirect labor is 
usually constant within a given range of direct labor and this is Just added on to get 
total manpower requirements. 

Three of the EFD Program IV work centers (04, 05 and 09A2) are not suited 
for engineering measurements of required manpower, and even development of a Type 
I|. Division-wide staíIing-standard equation is difficult for the 05 ROICC organization 
and the Project Management Division. In these Divisions there is a significant fixed 
minimum staffing level. Comparing workload factors to labor input for the variable 
staffing level is made difficult because the segmented organizational structure of these 
Divisions qualifies even a Division-level staffıng standard. For example, the 
Construction Division may forecast a 109^» increase in WIP for the next year. However, 
this increase may be dispersed over all the ROICC offices, and each office 1s able to 
handle the increased workload without adding any additional staff. Thus, a 10% 
workload realistically may not translate to any additional staffing requirements for 05. 
These Divisions are better suited to budgeting by segmentation. A single Division-wide 
staffing equation would not be an accurate means of manpower forecasting. The 
question is, then, can a mathematical model be developed to facilitate budgeting by 
segmentation and to augment purely judgmental forecasting methods? The answer 1s 


yes, and 1s addressed in Chapter IV. 
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2. Section Summary 

The preceding section really falls under the categorv of theoretical or textbook 
management. It 1s interesting to note that the Navy Manpower Engineering Centers, 
which were responsible for performing Efficiency Reviews and developing Manpower 
Standards under SHORSTAMPS, were disbanded bv SECNAV Lehman in October, 
1986. Apparently. Secretary Lehman felt that individual organizations were capable of 
performing their own Efficiency Reviews to arrive at Most-Efficient-Organizations. 
Also, while the Manpower Engineering Centers were still going concerns, the EFDs 
were exempted from undergoing Efficiency Reviews and development of a Divisional 
Staffing standard, precisely because of the scenario just described for 05. Does this tvpe 
complication" render useless the performance of an ER or negate the possibility of 
developing a staffing standard for these EFD Divisions, or anv other organization that 
IS service-oriented instead of production-oriented? Absolutely not. Two examples will 
be cited. 

In 1983 the Naval Postgraduate School Public Works Department (PWD) 
came under studv for the Commercial Activities Program. They were told to develop 
and implement a MEO and then compete in the civilian marketplace to perform public- 
works services at NPS. Going through a process similar to what has been outlined, 
they cut their work force by 30%, primarily by changing from a trades-structured 
organization, i.e.. carpentrv shop, electrical shop, etc.. to a functional organization, i.e., 
teams to perform trouble calls, standing job orders, etc. As a result, Public Works' bid 
was $400,000 less than a local contractor's, and personnel at the PWD retained their 
jobs. Additionally, a SHORSTAMPS staffing-standard equation was developed using 
MEO labor input data. 

Northern Division recently completed a similar management review initiated 
to cope with a reduction in staffing and a desire to provide improved services. There, 
measures were a bit more drastic as they shifted an entire division from the cognizance 
of one department to another. The results, though, have been the same: a reduction in 
staffing while maintaining previous levels of service. 

Several of the EFDs have found ways to address the problems of developing 
staffing standards for their Divisions by using innovative derivatives of the methods 


described here. These will be described in Chapter IV. 
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H. CHAPTER SUMMARY 

The average manager nught dismiss the methods discussed in this last chapter as 
pie-in-the-skv. Who manages by statistics anyway? This attitude may not comfort the 
Program [V managers who must allocate resources among their. Divisions. Another 
consideration is the resource budgeting svstem NAVFAC used for the first time in FY 
87. Previously, resource allocations to the EFDs were “fenced” by Program. Although 
the EFD commanders had some latitude in redistributing these resources among 
Programs, this latitude was hmuted. In FY 87 NAVFAC allocated resources to the 
EFDs in one lumpsum, leaving it to the EFD commanders to allocate ٠٥ 
among Programs. This task can be quite intimidating. Personal judgment (seat of the 
pants) alone will not suffice. 

[n summary, it is apparent that the "best^ means of manpower demand fore- 
casting is a combination of quantitative and subjective methods. As the tvpe of the 
forecast changes from determining Work center requirements to determining 
requirements of an entire command Structure, the quantitative and subjective emphases 
will change and certain methods may no longer apply, but the general nature of 


manpower forecasting remains remarkably constant. 
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IV. EVALUATION OF 7۳۰۳۷۸۳. EAT MANPOWER STAFFING 
| 


Everything should be made as simple as possible, but not more so.-- Albert Einstein 


This chapter brings together information provided in the first three Chapters to 
evaluate NAVFAC’s manpower staffing svstem for the facilities acquisition mission. 
This system has three primary tiers: budgeting at the POM level, distributing the 
manpower resources obtained by NAVFAC from Congress CNO among the EFDs, 
and, at the EFD level, distributing Programs IV & IX resources among Divisions (02, 
04, 05, 0942, 09A l, etc.). Because the NAVFAC facilities acquisition process embodied 
in Programs IV and IX use nearly 60% of NAVFAC’s manpower resources, a separate 
and distinct system is used by NAVFAC in forecasting requirements for this mission. 
This is in contrast to the remaining NAVFAC, EFD Programs which do not each have 
a separate forecasting svstem at the NAVFAC level. This chapter traces the 
development of the POM-level staffing system for the acquisition nussion. The validity 
of this system is evaluated considering the not only the complexities outlined in 
previous chapters, but also comments received from the EFDs, comparison with 
generally accepted methods of manpower demand forecasting, comparison with 
forecasting methods used by the Army Corps of Engineers, and results of a statistical 
analysis using current data. This chapter continues with a simular evaluation of the 
methods NAVFAC uses to allocate resources among EFDs. Recommendations for 
improvements will be made in the final chapter. 

A. DEVELOPMENT HISTORY OF NAVFAC MANPOWER FORECASTING 

SYSTEM 

Until 1980, NAVFAC’s method of manpower forecasting was very simplistic, and 
it could afford to be. As stated in Chapter II, NAVFAC’s WIP efforts can be divided 
into two tvpes: income-bearing WIP and non-income-bearing WIP. Prior to the mid 
1970's NAVFAC's construction efforts were almost entirely income bearing WIP. In 
FY 71 non-income bearing O&M funded RPM and Facility Support contracting WIP 
accounted for less than five percent of total WIP, while MILCON WIP accounted for 


more than 60%.!! Thus, to budget for manpower, NAVFAC simply estimated the 


Source: FACSO reports on WIP 
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amount of STOH dollars to be collected from their income bearing WIP (see Chapter 
II, section D.l. to become reacquainted with. SIOII), and, based on overall average 
labor cost per work-vear, translated this to required numbers of people. Ihe svstem 
generally worked well because the majority. of project workload was MILCON, and 
thus the dollar value of the project reflected (within reasonable accuracy) the overall 
relative labor effort required to administer the. contract (i.e. a $2 million project 
required twice as much cflort as a Sl million project). Thus si Sibi ene 
projected to perform twice as much WIP as NORTIIDIV, they were allocated twice as 
many Program IV work-vears (there was virtually no such thing as Program IX WIP 
because Facility Support Contracts were still in their infancy). [Hlowever, from 1974 to 
1980 non-income-bearing WIP jumped from 6 percent of total WIP to more than 20%, 
and in 1985 it comprised 30?5 of total WIP.!? A similar increase was experienced ın 
the numbers of these projects. Additionally, non-income-bearing WIP was not spread 
evenly among EI Ds for each vear. Thus, the unique character (mixture of types of 
WIP) of each EFD's workload was not reflected im total WIR the levels of whieh ad 
been used as the guide for manpower budgeting. The consequences of this shift in WIP 
composition were that SIOII fees from income-bearing WIP, which previously had 
been able to subsidize the administration of non-income bearing WIP, were no longer 
able to do so. Additionally. the EFDs which bore the brunt of this increase in non- 
income bearing WIP were beconung severly understaffed in relation to “true” workload. 
As LT Greg Parker so astutely recognized in his 1976 thesis, which evaluated the 


Navv's facility acquisition process and briefly addressed stafling procedures: 


[n addition. resources tend to he allocated strictly on the basis ol rele 
changes in program levels MET and not on the basis of the specie 
requirements of each project. As Such, the diíllerences 1 the unique 3٣٦١ 
cach LFD s workload are not being fully recognized STE el. 
REY am commutments to micet the current set of program goals vary. 
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In short, NAVFAC needed à new manpower budgeting system not only at the 
POM level, but also to determine allocations among EF Ds. 

In I980, NAVFAC in conjunction with. the. Navy Manpower and Material 
Analvsis Center (NAVMAC) developed a POM-Ievel manpower staíIing standard for 


the facilities acquisition. mission. Much of the thrust of their efforts went into 


source: FACSO 


90 


deternuning Workload Factors, which are those factors (discussed in Chapter 111) that 
have a causal effect on manpower staffing. As stated by Mike Galgano, one of the 


developers of the stafling standard: 


f The ideal situation would be the capacity of measuring each individual's 
time against each facility and contract. [ne practicality of such an exercise is 
futile at best. [his tvpe of eflort would more than likely take a disproportionate 
esol tie WOTkhmorce § time (author s note: a forecasting svstem must be cost 
effective--Chapier III). Consequently, a search for viable parameters that would 
٠٠٠٠٠۹٣۷ ۹٦٦٦٦۱٦٦ ٦٦۱۱۱۱۰۱۱٦1017۰ work ellort was necessary. [herefore. a 
model” was established utilizing available work quantifications. [Ref. 23: p. 2] 


As stated in Chapter III, the criteria for a good manpower forecasting model, 
especially one that will be used to justify manpower budget requests at the 
Congressional level, are that it be credible. be significant. and be cost-effective. 
DEV FACH intent was to develop such a model. Therefore it was seeking to use its 
most visible and measurable product--work-in-place--to use as a vardstick to determine 
its manpower requirements. Flowever, as previously stated, “raw” WIP is not a good 
indicator of adnunistration effort because, per dollar of WIP. different types of 
projects, particularly O&M funded RPM projects, are more numerous and thus more 
Eupunistrationmrensive, than others. [able 10 illustrates the differences in the number 
mmeeontnact awards pr lund source forthe CONUS EFDs for FY 86... [n unrtary terms, 
a dollar's worth of MILCON WIP may represent one project, while a dollar's worth of 
O&M work may represent ten projects, and it is far casier to administer one contract 
mosuarone dollar than ten contracts each worth ten cents. The solution sought was to 
meen IP by fund type to incorporate the influence of relative numbers of 
projects and to reflect relative admunistrative effort required to accomplish facility 
acquisition. 

The result of NAYFACS research gave rise to three workload parameters that 
Were not only measurable, but measurable by fund source: (1) Active contract 
workdays; (2) Number of active contracts; and (3) Number of active projects. The 
definition of these parameters are: 


l. Active Contract Workdays are the total number of calendar days between the 
contract award date and the Beneficial Occupancy Date. 


2. Active Contracts are any awarded contracts that has active contract workdays 
during the period considered. 


3. Active Project 1s a line item or project whose primary procurement document 


either qualifies as an active contract or is in the process of becoming an active 
contract (1.c. between design authorization and contract award). 
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TABLED 
CONTRACT AWARDS BT FUND OE 


No. of Nor “Ok 
Fund Source Awards Fund Source Awards 


MILCON 275 FAC 0% 2055 
NIF 1548 FAC 3% 1190 
FH 599 RIM ee 
RPM 5427 ODC 193 


Source: CMS data base 





NAVFAC then attempted to relate “effort” to these parameters, and in doing so 
made several assumptions. The first assumption was that contract workdays served as a 
yardstick to measure the EFD field-type (ROICC) effort of inspection and construction 
management. The rationale for this assumption was that effort required by both the 
facility itself and its related contract administration normallv occurs throughout the 
active life of the contract. The larger and/or more complex the facility, the more 
contract days involved, indicating more effort, while the reverse 1s true for smaller 
LEMS. (KCl I 

The second assumption was that since effort related to contract services 1s 
directly connected with contract-procurement functions, the EFD field and 
headquarters efforts supporting this area (Contracts Division personnel at headquarters 
and at OICC/ROICC Offices) could be measured as a function of the volume of active 
contracts [Ref. 23: p. 3]. In an interview with Mr. Galgano, the question was raised as 
to why the number of contracts awarded was not a better measure of Contracts Division 
effort, since active contracts could include contracts awarded in previous fiscal years. 
According to Mr. Galgano, active contracts was a better and more realistic measure of 
effort because the Contracts Division expends effort on a contract throughout its 
duration, not just during award. This point was emphasized in section II.C.1.d. of this 


thesis. 
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Finally, the Project Manager's functions (09A2 or 50) concentrate on overall 
projects and phase coordination. The EFD Project Management effort could be 
measured by number of projects that this functional area handled and to what degre 
iescrellorts Were devoted to the various phases ol individual projects (Ref. 23: p. ; 
Menber. of. projects. diflers from. number. of. contracts in that a project, such as 
construction of an airfield, can include several contracts, such as construction of the 
pumwwav, or construction o[ the control tower. 

Dv using these three parameters to develop weighted WIP factors it was 
deternuned that, "within an acceptable degree of error,” fund source of WIP was an 
accurate predictor of adnunistration effort, and thus dollar amounts of WIP weighted 
by fund source, in regression analysis, contribute to a staffing standard or model to 
forecast resource requirements (the dependent variable) for the acquisition. mission. 
Weer. 24] 

The question arises as to the validity of the assumption that weighted WIP is the 
best workload factor to predict manpower requirements. Two avenues are explored In 
answering this question. The first 1s a comparison with the method used by the Army 
Corps of Engineers. [he second draws upon manpower stafling theory discussed in the 
previous chapter. 

Although a more in-depth discussion of the Army Corps of Engineers (ACE) 
recently developed manpower stalling standard follows later in this Chapter, it is 
appropriate to address their findings on this matter. ACE embarked on a completely 
independent study in 1985 to develop a stafling standard for their acquisition nussion 
much the same reasons NAVFAC did in 1979: The nature of their WIP had 
changed from primarily MILCON to a more evenly dispersed mixture of WIP fund 
sources, and their former system of manpower budgeting bv SIOII rates was no longer 
adequate. In a prelinunary study ACE attempted to relate administration eflort to a 
project's facility category code. Thus, by knowing the category codes of projects to 
be constructed during the upcoming year, the adnunistration. eflort. (work-vears) 
required for each category code, based on historical data, could be summed over all the 
projects, thus arriving at a total manpower requirement. An example illustrates the 
reasoning: The acquisition of communications facilities, one category code, is more 


complex to administer than, say, Warehouses, another category code, because, for the 


Each shore facilitv has a four-digit categorv code identifier, with classes of 
buildings such as warehouses, administration buildings, hospitals, etc. having the same 
first-two numbers. 
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communications facilites, there is less margin for error in workmanship resulting in 
more thorough inspection efforts by ROICC, and the design process must be more 
exact, resulting in greater oversight efforts by the Design Division. If, somehow, the 
relative value of administration effort per category code could be determined, this 
would be an ideal workload factor. 

There were, however, major drawbacks to this method that precluded its use. For 
one, data base records were not substantial enough to accuratelv assign relative 
weights of difficulty by category code. Secondly, nearly 60% of ACE workload (like 
NAVFAC’s) was non-MILCON, and the category codes of these future projects was 
almost completely unpredictable. What was predictable, and deternuned to be 
sullicrently accurate to discrinunate relative effort, was WIP fund source, and this is 
used as a workload indicator in the new ACE forecasting model. In a sense, then, 
NAVFAC's original decision to use project fund source as a relative measure of effort 
was seconded by ACE in a Separate study six years later. [Ref. 25] 

From a textbook point-of-view, using WIP weighted by fund source follows 
established macro-level forecasting methods. The most accurate method is to use 
multiple regression analysis to arrive at a stallıng standard, using several workload 
variables as predictors of labor requirements. To arrive at weighted WII factors. 
several other primary workload factors are involved, such as number of projects, and 
duration of projects. In the true sense, then, by using Weighted WIP, more than one 
variable is being used to forecast manpower requirements. 

In developing NAVFAC’s staffing standard in 1980, which 1s used today, two 
major data criteria decistons were made. Firstly, NAVFAC used only six months’ 
worth of data--the first half of FY 79--to develop their weighted factors. The reasoning 


behind this decision was: 


The parameters selected must be measured over a finite time period. that 
contains the best and most current quantifiable information avaiable. I he 
timeframe encompassed by OL October 78 and 31 March 79 was selected because: 


e Prior fiscal Years are purged of completed locally accepted and station 
awarded workload. Mence, the Construction Management System (CMS) 
would not provide a meaningful measurement of workload parameters. 


e Dv the end of the second quarter, support costs begin to level off in relation 
to both labor and total costs, ua [for anal tical purposes and 
comparisons, conclusions from such an analysis can be straight-lined to draw 
final vear conclusion that will be within tolerable accuracy. 


e. The duration is sufficient to absorb any workload irregularities in arriving at 
a “typical” workload picture. 
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e [he period contains the most accurate measurements of work efforts and 
Pecks Mal depict current periormance levels. [Rel 23: pp. 4-5] 


The second criteria decision was that the model would be used to develop a 
stafling standard for all Acquisition Organization Divisions except the Design Division, 
Code 04. The reasoning was that this model would only assess efforts for construction 
management and adnunistratron, not design. Later, however, after the weighted WIP 
valucs had been developed as workload factors, regression analvsis showed that these 
Were accurate predictors of 04 requirements as well as the construction management 
and administration requirements, and thus 04 was incorporated in the final 
SEORSTANPS model. [Ref. 26] 

The reader may have already recognized a potentially significant “problem” with 
the first criteria. decision: Data from only one fiscal year was used in developing this 
standard. Addressing this decision, there Is the obvious questioning of the 
representation of just one vear's data. The NAVFEAC acquisition process and the types 
of work that NAVI AC performs have undergone significant changes since 1979. The 
contracting process has become much more deliberate. More stringent. contracting 
regulations are in cfleet, more thorough contract documentation is required, and an 
Increase in the frequency of management inspections of contracting offices has 
occurred. The types of work that NAVFAC performs in the area of facilities 
acquisition now includes a greater proportion of Facilities Support Contracts, which 
are very labor intensive to adnunister. Additionally, the EFDs have been. "down 
loading’ most of the O&M work to freld PWCs, PWDs and ROICCs. As stated in a 
E IAC report: 


At one time the tvpical ROICC's onlv role was to administer construction 
contracts which had. been awarded by, the EL D. One, procurement clerk (1106) 
was normal the Only contract expertise" needed, Policy changes in recent vears 
have resulted in more complex contracting requirements and more diversified 
areas. The typical ROICC Olfice now is also an OICC and is involved with 
awarding Title 11, facilities support, AVE, and new construction, within its local 
٠۰۱٣٠٠۸۹ ۱٦۱٦۷۶٠٠ the role of the LID has changed from principally 
execution to that of providing substantial oversight to subordinate contracting 
ats [Fcí. 27: p. 3] 


In short, EFD overall misston responsibilitics today may be the same as in. 1979, 


but the wav thev are carried out has changed significantly, along with changes in EVD 


Organization. Consider that in FY 79 one labor hour of EFD Program IV effort yielded 
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S300 in WIP, while in FY $6 one labor hour of effort resulted in $375 WIP (constant 
FY 79 S).’* The question to be addressed in this section is: How valid is NAVFAC's 
POM .-level staffing model, developed in 1980, and having undergone no updates since, 
for use in 1987 and beyond? This question will be partially answered by recreating the 
statistical analyses done in 1979 to obtain weighted WIP factors, and by using FY 85 
and. FY $6 data. from the jour CO. Uses: 


B. METHODOLOGY 

This section traces the methodology NAVFAC used in deriving weighted WIP 
factors from the three parameters of active contracts, active contract workdays, and 
active projects. Data from FY $5 and FY 86 are used here to derive updated weighted 
WIP factors. These will be compared to those derived in 1980 using FY 79 data. 
Sources for FY 85 and FY 86 data included NAVFAC's Integrated Program 
Management Svstem (IPMS) and Construction Management Svstem (CMS) data 
bases. Three computer programs were written to access specific information from these 
data bases. The first provided Programs IV and IX labor hours and labor costs broken 
down by three-character cost-account code and bv work-center (02, 04, 03, etc.). 
Figure 4.1 shows the construction-program cost accounts. The next program yielded, 
by WIP fund group for each EFD, the number of active contracts during the fiscal 
year and number of active contract davs. The final program provided WIP by fund 
۹80۸7070760. 

To derive weighted WIP factors a three step process was followed: 


l. Labor hours were "divided into fives categomes: 0 05 field construction 
management and on s (2) 02 lield-contract, service costs 0 


headquarters costs; (4) 02 headquarters costs; and (5) 09A2,09A1.50 
headquarters costs. 


2. These hours were related to fund source using the parameters of number of 
active contracts and contract workdays. [he actual process is too lengthy to 
describe here. Reference 23 pages 8-13 outlines the process. 


G- 


Total WIP p fund source was divided bv total man-hours per fund source to 
obtain weighted WIP factors. Tables 11-f6 summarize these results in tabular 
form. 
Note that the parameters in Table 11 are divided into two percentage columns: a 
total percentage column, which represents the percentage of active contracts or active 
davs for a particular fund source based on all eight WIP categories, and a non- 
MILCON percentage column, which represents the percentage of that fund source 


based only on non-MILCON fund sources. This was done because while the cost 


Source: NAVFAC CMS and [PMS data bases 
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CONSTRUCTION PROGRAM COST: AECOUNTS 


— 


r 


FY-86 ` FY-87 


E FACILITIES ACQUISITION (MILCON) 4A - FACILITIES ACQUISITION (MILCON) 





Ga? 


4 AC 
4AD 
4AE 
4 AX 
4 AY 


Project Management = .. 4AA - Project Management (Const) 
Contract Services - 4AB - Contract Services (Const) 
Plans & Specs/PCA Spt (IH) 4AC - Plans.& Specs/PCA Spt (IH) 
Plans £ Specs/PCA Spt (ASE) . 4AD - Plans & Specs/PCA Spt (A&E) 
Construction Mgmt '  4AE - Constractión Mgmt 
Contractor Purcnased 4AF - Project Mgmt (Design) 
Government Purchased 4AG - Contract Services beso 


4AX - Contractor Purchased 
4AY - Government Purchased 


48 - FACILITIES ACQUISITION (NON-MILCON) 48 - FACILITIES ۸ 000 (NON-MILCON) 





4BA - Project Management 4BA - Project Managenent (Const) 
488 - Contract Services 488 - Contract Services (Const) 
48C - Plans & Specs/PCA Spt (IH) 4BC - Plans & Specs/PCX Spt e. 
48D - Plans & Specs/PCA Spt (A&E) 48D - Plans & Specs/PCA Spt (A&t) 
4BE - Construction Mgmt 4BE - Construction Mgmt 
48X - Contractor Purcnased 4BF - Project Mgmt (Design) 
4BY - Government Purchased 48G - Contract Services: (Design) 
4BX - Contractor Purchased 
4BY - Government Purehased 
4C - SPECIALIZED ACQUISITION SUPPORT 4C - SPECIALIZED ACQUISITION SUPPORT 
4CA - Collateral Equipment 4CA - Collateral Equipment 
4CB - Ocean Facilities 4C8 - Ocean Facilities 
4CC - Crane Support 4CC - Crane Support 
4CD - Comm/Elec Proj Mgmt 4C0 - Comm/Elec Proj Mgmt 
4CX - Contractor Purcnased 4CX - Contractor Purchased 
4CY - Government Purchased 4CY - Government Purchased 


4 DA 
408 
40C 


TOTAL 


4D - PROGRAM MANAGEMENT 


Program Management `“ 4DA - Program Management 


Training 408 - Training 
AIS 40C - AIS 
23 TOÍAL - 27 


Figure 4.1 NAVFAC Cost Account Codes 
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account codes delineate between MILCON and non-MILCON fund sources for most 
cost accounts, thev do not for the Program Management cost account. Thus, the 
percentage total column was used to allocate resources from this cost account to all 


WIP fund sources. 


SD‏ ا 
٦‏ ه CONTRACT PARA METERS FY SS CT SO TT‏ 


6٤7‏ 6ء 

Tor Nons 
Fund Type Active Arot Mon 

Conti TOR 
MILCON 1786 5 
NEE 5851 26. UM 
FH 1625 4. 4. 2 
ODC 1194 A ge ou 
RIM 405 Hs. 1: 44. 
RPM foie 44. 47. So 34. 
FAC 0% 5419 15 15: 439. IMS. 
FAC 3% 3642 10 1076 3 E 07 


Source: NAVFAC IPMS and CMS data bases 


bt 4» On 01€ OO W 


See pages 66-67 for explanation of fund source 





In Table 13 the FAC 0% workload factor (WLF) was selected as the base in the 
development of the other WL equivalent factors or weighted WIP factors. 7 
indicates one man-hour generates different workload factor values by different 
appropriation groups, i. e., one man-hour in FAC 095 efforts produces $393.80 of FAC 
0% WIP, while one man-hour in MILCON efforts generates $571.80 in WIP. To 
reflect the disparities, the FAC 0% workload factor was selected as the base and the 
others were weighted against it. These values are shown in column D. 

1. Development of Staffing Standard Equation 

In developing WL equivalent factors in 1980 NAVFAC used only the labor 
hour data for codes 05, 02, and the Project Management Division. NAVFAC then 
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TOBEE? 


RRE E O vit brew ND SOURCE (CONSTANT FY 79 S, MIL) 


Engineering rela Division 


und Source ND SD SD WD 

RPM 70.9 42.4 142 205 

NIF 75.5 25 8 16.8 EM 

FH 23 11.6 NE 135 

ODC Se NE 18.3 SENS 

RIM d 15, E 10.0 65 

MILCON 134 94 250 438 

FAC 0% EE 21.7 63.3 69.8 | 
FAC 3% 36.9 PNG 5.8 56.8 

Tot 423 260. 9 517 1061 


Source: FACSO 


developed a regression equation using NAVFAC’s total weighted WIP per month for 


FY 79 (excluding OICC Trident) as the independent variable value and the total 


Acquisition Organization labor hours per month (including code 04) as the dependent 


variable value. The equation derived was: 


Bart 
Bro 


e 
le =< 


a 


a(11,695) + 7.577(X/12)}/145.136 (eqn 4.1) 


Total Work-years required 
7 ۰٣٣۷۰۰۰۰۱۳ ۲۱۳٣۲۹1007 ۱0001011 .1.2- ۰۱6۳۰10017. و۴۱۶‎ = 4. for one EFD a 


Total weighted WIP for EFDs, in thousands 


X in equation 4.1 can also be expressed as follows: 


LOX, + 


° X 


IX) + .321X3 + .305X4 + .182X5 + .138Xg + .131X7 + .070Xg 


| = Total RPM WIP, in thousands 
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TABLE 13 


DEVELOPMENT OF UPDATED WEIGHTED Ih Geena ear 


E D 
Workload Workload 
F ac tor Equiv. 
Value Pacto 
A B Per 
Dae Total Man-Hour He E 
ours WIP ` Ar) WIP 
Fund Source (800) (occum) B/A Coeff. 
MILCON 1.000 915 571.8 6 
NIE 460 186 7 409.8 ‚96 
FH 120.3 13578 1544 25 
ODE 0۳02٥9 100 17038 20918 
RPM 1,145 460.1 401.8 .98 
RIM 42.3 109 2578 15 
FAC 0% 460. 6 181. 4 393.8 1.0 
Bae 37 339,3 135 397.9 499 


Source: NAVFAC CMS and IPMS data bases 


WIP is total of FY 85 and EY SG TOL US EES 
constant FY’ 79 mna 


e X, = Total NIF WIP, in thousands 

e X, = Total Family Housing (FH) WIP, in thousands 

° X¿= Total Other Direct Cost (ODC) WIP, in thousands 

e X: = Total Reimbursable (RIM) WIP, in thousands 

° X¢ = Total MILCOD IT im tl ousands 

e X, = Total Facility Support Contract 0% (FAC 0%) WIP, in thousands 
۰ Ton Facility Support Contract 3% (FAC 3%) WIP, in thousands 


The equation developed using updated data is: 


Y = (220,289 + 3. 23x: 1) (eqn 4.2) 


e Y = Total work-vears required for the four CONUS EFDs 
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TABLE 14 
wero CONUS EPS WEIGHTED WIP BY FLND SOURCE 


Engineerin cd Piva sion WLP 


ENS 
Fund Source ND CD SD WD 
RPM 468.1 40.7 136 197 
NIE "S Sog LE ONE 
FH OMS 9 29 rs 
ODC 12.4 7.0 S 0 ۰ 
RIM 29 05 9.8 
MILCON Su 64.7 172 So 
FAC 07 ھ٣‎ 1.7 Gers 69 6 
BAC 3% 36.4 21.4 3 6 
Tot S 194.7 404 138 
Total Labor Hours 
0٦ 853.4K 1,416K 2,664K 


Weighted WIP per Labor Hour ($/hr) 
ES SE 2522 2 7 7 
Source: NAVFAC CMS data base 


۷ئ٠٣۰.‎ ٦٦ 5 1ت‎ FY 79 $. mil, multiplied by WL 
equivalent factor of column D Table 13. 


e X= Total weighted WIP, in thousands 


X in equation 4.2 can also be expressed as follows: 
Tee OA + راہ رر‎ ON. + .688N6 + 1.0X7 + .99Xg 


Each of the X variables corresponds to those of equation 4.1 
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TABLE 15 
COMPARISON WITH NAVFAC WIP FACTORS 


NAVFAC Updated NAVEAC Updated 
Workload Workload WL Equiv. WL ET 
Fund Source Factor Factor Factor Factor 
($/hr) ESA 
MILCON 1479 571:8 Iu . 688 
NIE 249 409. 8 II . 96 
FH soo 1544 moo] 25 
ODE 54] 1038 E305 38 
RIM 1687 2578 2182 Es 
RPM 210 401.8 TO .98 
ERGO 1290 29378 Sro 120 
ھ8‎ ٦۳ 4017 3978 3070 .99 


Source: NAVFAC CMS and IPMS data base 


TABLE 16 
EFD PROGRAMS IX & IV LABOR COST COMPARISON 


EY 85786 67 0٦ WIP/Labor Cost 


ND 525,951 000 12.21 
SD $24,430,000 To. 59 
WD $47,857,000 15.42 
CD $16,433,944 11.84 
Source: NAVFAC CMS and IPMS data bases 





Of importance in this thesis is the difference in the coefficients or weighted 
values for each of the fund-source variables, between NAVFAC's equation using FY 


79 data and the equation developed in this thesis (4.2) using FY 85 and FY 86 data. 
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2. Assumptions 
In developing Tables 11-16 several kev assumptions were made. Thev are 
described together with the rationale as to why the assumption was made. 

m I g cmdessri l vy IP sony. Excluded was WIP from PWC Great Lakes. 
PWC San Diego, and PWC Pensacola. This 1s in accordance with NAVFAC 
original methodology. 

۹۱٠۱۱۱۳۳٣٣097477 ۱۷ “labor hours are CHESDIV’s C 
Engineering Function, ROICC PAC at WESTDIV, and NORTHDIV's Weight 
Handling Group. Rationale is same as (1) above. 

e Included in WESIDIV's labor hour totals are the OICC Navy Regional 
e ente UICC Tavis AFB, anid the Pacific Northwest branch in 
Washington. These organizations were included because thev were considered 
an extension of WESTDIV’s Acquisition Organization and their WIP was 
included in WESTDIV's total. 


e Information on active projects was not available. Thus, to distribute the Project 
Manager s labor hours among fund sources the parameter of active contracts 


` . - 


was used. Interviews wıth NAVFAC personnel indicated that, within reasonable 
accuracy, active contracts was an acceptable substitute for active projects. Any 
errors Were not considered significant because the Project Managers contributed 
less than 10*o to the labor hour total for all EFDs. 

C. INTERPRETATION OF DATA 

Attention should be focused on Table 15 which compares WLF and WL 
equivalent factors developed bv NAVFAC using FY 79 data and factors developed in 
this thesis using FY 85 and FY $6 data. There are significant differences, notably tn the 
WL equivalent factors for MILCON, FAC 0%, and FAC 3°. This is not surprising. 
In FY 79 Facility Support Contracts were in the beginning of a transition stage, both 
Mc volume Ol work represented bv these type contracts, as well as the 
Imelcmentation procedures. Since EY 79 the percentage of overall WIP represented bv 
these contracts has nearly doubled. Administration of these contracts has undergone 
significant changes to the extent that at each of the Public Works Centers an entire 
department devoted to administration of these contracts. As recently as four years 
ago none ofthese departments existed. 

The fact that the MILCON WL equivalent factor significantlv changed was also 
not unanticipated. Consider that there has been a tremendous increase ın 02 Division 
staffing since FY 79. This Division devotes most of its work to the MILCON area. 
Additionallv, increased ROICC responsibilities in the areas of inspection and contracts 
administration have led to an increase in labor hours devoted to MILCON projects. 

Before proceeding further it must be noted that WL equivalent factors (or 
weighted WIP factors) developed in this thesis are not considered to be exact factors 


because of assumptions made and interpretations of data. Sinularlv, the regression 
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equation developed in this thesis for forecasting manpower requirements is not 
intended for ultimate use bv NAVFAC. It is presented here simply to show that 
facilities acquisition has greatly changed since 1979, one vear’s data is not entirelv 
representative of the entire process, and these changes are manifested in the changed 
manpower staffing factors. Further perusal of Table 16 reveals that everv workload 
factor has changed since 1979, some increasing and some decreasing. Does this, then. 
invalidate NAVFAC’s staffing-standard equation developed in 1980? Incredibly, and 
fortunately, no. Table 17 reveals why. This table shows the WIP composition by fund 
source for all NAVFAC EFDs from FY 79 to FY $6. 1+٥ 
WIP composition percentage have coincided with offsetting changes in the workload 
factors resulting in nearly a zero overall net change, meaning that NAVFAC’s FY 79 
staffing equation ts still valid--so far. To validate this conclusion WIP for FY 85 - FY 
86. using NAVFAC’s original weighting factors, was inserted in NAVFAC’s staffing- 
standard equation to determine how many work-years the EFDs should have used to 
accomplish that WIP, based on NAVFAC' equation. The results were that 


NAVFAC's equation predicted within 15% the number of work-vears actually used. 


TASER 17 
PERCENTAGE WIP Ba ۳ 


Fiscal Year 


Fund 79 80 81 82 83 84 85 86 
Source 


MILCON 43% 45% 32.455327 40% 41% 42: 7% SSA 


FH 9.3 8.8 80 7.8 4.5 7.0 .4 ٦ 
NIF 7.8 8.9 9.3 8.7 8S ؤ وو‎ ۹ 
RIM ie 9.7 11.3 11.6 6.7 4.6 ee Sez 
RPM 16.2 17.5 21.5 20.3 21.0 21.5 20.8 ٦٣ 
FAC 0% 4.4 35 a NES 5.4 5.3 4.6 1 
FAC 3% 3.5 3ت‎ oa en 13 e. 3 I 8 


Source: TEAT E | 
Note: There may be some rounding error 


104 


The skeptical reader nught say two things of this result. Firstly. to predict within 
only 15% of actual manpower resources used does not imply good accuracy of a 
staffing equation. Secondlv, the reader might exclaim, "Of course NAVFAC’s equation 
predicts work-vears used--it was this equation that was used to deternune the number 
of work-vears NAVFAC would be allocated from the POM process to begin with!” 

Addressing the first statement. Any student of the Federal Budget process is well 
aware that what ıs asked for in the budget and what is actually received fronı Congress 
are not usually one and the same. So it is with manpower resources. Thus the 1595 
difference between staffing-standard projected manpower requirements and those 
actually used fairly well tells the tale of the budget process. 

Of the second statement. it is not entirely an accurate one. NAVFAC was 
allocated work-year resources based on projected WIP. If NAVFAC was not receiving 
enough resources,then this shortfall would be reflected in the amount of WIP it could 
produce. In fact. NAVFAC is producing WIP at a volume commensurate with the 
work-vears allocated from its 1980 staffing-standard equation. Of course, if there were 
some overall indicator of quality, it might be shown that the quality of facilities 
acquisition had declined and thus more personnel were needed to improve quality. As 
no such indicator exists, this argument cannot be supported. 

|l. The Need for Updated Weighted WIP Factors 

The apparent fact that NAVFAC’s 1980 staffing standard-equation is still 
valid does not mean there is any less of a need to provide an updated version. 
Workload projected is for an increase in MILCON as the Strategic Homeporting 
Program gets final approval from Congress and for an increase in. Facility Support 
Contracts as the Commercial Activities Program gains further acceptance. These are 
the verv WIP categories that have undervalued workload factor coefficients. Thus, 
under NAVFAC’s current staffing system there could be a shortfall of manpower 
resources to handle NAVFAC’s “true” workload. Revised workload factor equivalent 
coefficients are needed to more accurately portray NAVFAC’s manpower 


requirements. 


D. RESOURCE ALLOCATION TO THE EFDS 
iomallGeatestianpower mesounces tanthe EFDs NAVFAC uses, as its primary 
base, the SHORSTAMPS staffing-standard equation. This section will evaluate the 


validity of using the SHORSTAMPS model in view of the numerous complexities of 


the staffing process outlined in Chapter II, as well as the results of the previous section 
of this chapter. 

Before proceeding, some statistical insights will be provided. Manipulating the 
statistics of Table 14 shows that NORTHDIV used 4.31 labor hours for each $1000 
WIP, CHESDIV 4.38 labor hours for each 1000۰۰ ر1"‎ 
WESTDIV 3.5 and 3.6 respectively, or nearly a 20% difference, In view or RI p 
Managing to Payroll program, Table 16 is particularly revealing. Per labor dollar, 
SOLTHDIV and WESTDIV were able to place significantly more WIP than 
NURTHDIV and CHESS 

Chapter IT raised the point that statistical analvsis enables judgment to focus on 
that aspect of a problem that should be reserved for judgment. In view of the 
numerous complexities affecting manpower staffing, what percentage of an EFD's 
requirements can be determined bv NAVFAC's staffing model and what percentage 
must be reserved for judgment by the NAVFAC CAB and Program Managers? Before 
proceeding with this analysis, an interesting note must be mentioned. Every EFD 
Program manager interviewed indicated he was short in manpower resources. By how 
much they could not precisely say, but they were short Interviews wich ee 
Budget Analysts, however, revealed their thinking was that some of the EFDs were 
overstaffed. Certainly an interesting dilemma. 

The Logistics Management Institute (LMI), under contract to the Army Corps 
of Engineers (ACE), sought to tackle the question of to what degree is a staffing 
equation alone an adequate predictor of resource requirements for the ACE District 
Organizations? For ACE Districts any staffing complexities would be more pronounced 
than for NAVFAC’s EFDs because there are more than 25eACE*Districts worldwide? 
In the case of NAVFAC’s six EFDs, complexities would tend to Ue simoctited semi 
simply because of the sheer size of each EFD. ACE District organizations vary 
distinctly in size, geographical areas served, visibility of projects, etc. LMI 
demonstrated that their newly developed staffing equation alone was an accurate 
predictor of 80% of each Districts manpower requirements. ACE then convened a 
workshop in which representatives from every District were provided the forum to 
voice every factor they felt made their District unique and thus deserving of special 
consideration in the staffing process. These factors totaled more than 50. Then, using 
Decision Support software, ACE narrowed these factors (which included workload in 


terms of WIP), to less than ten, and each factor was weighted with respect to its 
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influence on stallıng. As stated in Chapter II, LMI is attempting to quantify important 
staffing complexities in order to develop a single equation or stafling model to forecast 
as close to 100% of District staffing requirements as possible. The purpose of the ACE 
workshop was to focus on the most important factors on which to collect data. 
Eel a25] 

The results of this workshop, of importance to this thesis, are that the District 
representatives confirmed through an interactive problem-solving process that workload 
alone accounts for approximately $0?» of stafling requirements, essentially validating 
LMI's initial statistical analysis. The factors determined to most influence the 
remaining 20% of stafling requirements tncluded geographic considerations such as 
CONUS or OCONUS location, number and dispersion of fteld offices, visibility of 
projects and of areas served, stability of projects (discussed in Chapter Il, section C.3), 
and personnel turnover. These are virtually the same [actors determined from 
interviews with NAVFAC EFD personnel. (Ref. 25] 

|. Validity of SHORSTAMNIPS Model in Staffing EFDs 

cartier th this chapter, "me SIIORSTAMLS model needs 
improvement to accurately portray workload-equivalent factors for MILCON and 
l'acilitty Support contracts. Given that a. staffing equation predicts approximately. $075 
manpower requirements Gf not more for the EFDs), these differences in. WL 
equivalent factor values could cause a shortfall in manpower stafling given a particular 
metre Of WIP fund types. Referring to lable 18, for FY 85 and FY 86, SOUTIIDIV 
and WESTDIV, which had the lowest work-vear to WIP ratios, also had the highest 
volume of MILCON and Facility Support WIP. 

An interesting exercise is performed in lable 19 which shows man hour 
resources for FY 85/86 redistributed among EFDs under the updated staffing equation 
presented in this thesis. As shown, SOUTHDIV would gain more resources while 
weighted WIP-to-man-hour ratios converge closer than by using the 8 
SHORSTAMPS equation. 

Several explanations account for the remaining diflerences of WIP-to-man- 
hour ratios. The experience level of the personnel at SOUTIIDIV,.an aspect repeatedly 
emphasized in interviews, may. well account for that EL D. being able to accomplish 
greater WIP with fewer personnel resources than CIIESDIV and NORIIIDIV. 
ET SDL which has the smallest EI (less economy of scale than the other El’Ds). 


the highest vistbility of projects (requiring more personnel to administer), as well as a 
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| TABLE IS 
PERCENTAGE ۷/ص‎ 


Engineering FielcdeD s Sor 


ND CD SD WD 

mE Fiscal Year 

Source 35 86 85 86 85 86 85 86 
RPM 18 1546 [575 16.9 23.302.958 19 19.4 
NIF 16.4 19 LIS 13 5 ce 6 MO 
EH 1 4.8 0 1: 9 7 M 14 76 
ODC 2 S 0 12.3 TO 45 
RIM 2:5 4.5 -8 4.2 220 > a 
MIECONT 32 ST 40.8 30. 9 50.0 44.8 38 45.5 
FAC 0 6 78 7 ابو مو 22ط‎ E S 
FAC 32. Wr ES 6 9.9 2.4 L 6 . 9 


Source: CMS 
Note: There may be some rounding error 


higher personnel turnover rate than SOUTHDIV or SORTHDIV require Rua 
personnel per WIP than any other EFD, and these mav well be the explaining factors. 
The question then arises as to why WESTDIV is able to accomplish more WIP per 
labor hour, or 1s required to accomplish more WIP per labor hour. This is, essentially, 
the same question that prompted this thesis and was depicted, in a slightlv different 
form. in Table 1. Now, however, it is seen that the anomaly depicted in Table 1 is, in 
reality, not nearly as pronounced. In fact, using NAVFAC weighted WIP factors, 
NORTHDIV and SOUTHDIV for FY 85,86 had a combined work-year-to-weighted 
WIP ratio of 4.05 while WESTDIV's was 3.82. Using updated weighted WIP factors, 
this ratio was 2.22 for NORTHDIV and SOUTHDIV and 2.08 for WESTDIV S 
the 20% differential depicted in Table 1 is, more realistically, a 6% difference. 
However, given the strong influences on WESTDIV of such factors as high personnel 


turnover rate, dispersion of offices, potential diseconomy of scale, and demographics of 
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Ce ae Um | 
TABLE 19 | 
REDISTRIBUTED LABOR HOURS BASED ON NEW STAFFING 
EQLATION 


Engineering Field Division 


ND ED SD WD 
Labor Hours 
(000) 
AL, 370. 7 853. 4 17,216. 2 2,664.4 
Redist. 1,260 858 1.525 2,640 


WIP-to-Labor Hour Ratios ($/hr) 


WTD WIP Bor dL Ss! 22 S 225902 277 
er Labor Hour 
actual 

WTD WIP ZAS 2ء2‎ 261,5 279.5 
er Labor Hour 
redist) 





Dias sserved, this six percent differential im relative staffing level in “favor” of 
WESTDIV should possibly be reversed. 

The summary of this subsection is that NAVFAC’s SHORSTAMPS staffing- 
standard equation in not nearly as accurate as a stand-alone method of allocating 
resources among EFDs as it is in determining NAVFAC-wide requirments. The 
percentage of WIP by fund source varies from EFD to EFD and this influences EFD 
staffing requirements. Updating the weighted WIP factors is probably more important 
for allocating resources among EFDs than for determining NAVFAC's requirements as 
a whole. 

2. Influences of "Complexities" on EFD Staffing 

The previous subsection briefly discussed the factors other than workload that 
have the greatest effect on EFD staffing. Several of these factors may explain why 
CHESDIV has a lower WIP/WY ratio than any other EFD and why SOUIHDIV has 
the highest. Of those primary influences identified during the ACE workshop, 
CONUS, OCONUS locations are not a consideration in this thesis and project stability 


was described in Chapter II as an occurrence that may equally effect each EFD. As 
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statistics on stability were not available for each EFD, this influence ts difficult to 
quantify. Of the other major factors such as “visibility,” economy of scale, dispersion of 
field offices, turnover of personnel, etc., each EF D could claim one or more of these 
factors as unique. Resources were simply not available for this author to further 
investigate and attempt to quantify the effect of these factors on each EI-D’s stafling 
requirements. Chapter II section D.I does describe these factors and suggests their 
general eflects on staffing. However, this observation will be made. Interviews with 
senior NAVEAC personnel generally indicated that they were not completely aware of, 
or not using as the basis of judgment, many of the factors outlined in Chapter II. A 


recommendation in this area will be presented in the concluding chapter. 


E. ALLOCATING RESOURCES AMONG DIVISIONS 

Interviews with EFD Division Directors on stalling methods vielded both 
encouraging and disappointing results. One Division Director stated that he had no 
idea how personnel resources were allocated to his Division. Consider the following 
excerpt from the report “Organization and Staffing of NAVFACENGCOMI 


Contracting Offices:” 


Third, the supervisors in the 02 organization are almost always so caught up in 
the crush of daily business that they defer, or fail to address altogether, the 


, 


desired staffing and skill levels needed to do a truly adequate Jobo( When r 
fighting off alligators, vou forget that vour original goal was to drain the 
swamp. ) What actually happens is that the tvpical 02 operates with a given 
staffing level indefinitely until the workload incréases to an intolerable volume. at 
Het ime c the 02 goes to the 09A and pleads for another body or two. 


[Ref. 27: p 


The intent of this section is mot-to precisely@deline methods Torzeacke a 
Acquisition Organization Division to determine its manpower requirements. General 
methods were outlined in Chapter 1H, and specific methods are really potential 
subjects for future theses. However, it is recognized that the task confronting the head 
of an EFD Acquisition Organization is not an easy one when making decisions on 
allocating resources among his Divisions. Therefore, some guidance will be provided 
here. 

A major theme of Division-level budgeting is that it tends to be incremental. 
Previous years Division stafling levels will more than likely not be reduced. Consider 
that the overall trend in Acquisition Organization stafTing has been an increase every 


year for the past six years (the length of time covered in this research). Therefore, in 
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allocating these incremental resources it is generally a matter of assessing incremental 
increases in. Divisional workload. Nothing fancy. Just a general projection of how 
much more workload will be done this year than was done last vear. If Division X is 
projecting a [0^5 increase in workload and Division Y only a 295 increase, then the job 
of the Acquisition Organization [lead tn allocating those incremental resources is mude 
that much easier. Unfortunately, most Division Directors interviewed did not completely 
recognize this situation. 

NORTHERN Division had the most unique and innovative means of 
deternuning staffing levels for their 05 Division ROICC offices. “Their system will 
briefly be described here primarily as an example of the concept of using an increase in 
relative workload to deternune resource allocation. 

NORITHDIV divided. its. field. (IROICC) office workload  ) 77 
categories: procurement efforts dealing with the contracts administration workload, and 
adnunistration effort dealing with construction management. For each ROICC office 
points were given for total procurement effort based on numbers and types of contracts 
awarded, and adnunistration effort based on numbers and sizes (dollar values) of active 
construction contracts. Points were then totaled for each oflice. The “best” office was 
then selected for use as the benchmark office. This office was judged the most properly 
staffed for its workload by the EFD headquarters staff. All other offices were then 
staffed based on their total ports compared to the benchmark office. For example, if 
the benchmark office had 100 workload effort points and was staffed with 10 people, 
then if another olfice was projecting 150 workload points they would be stafled with 15 
people. Similarly, relative changes in Divisional workload could easily be translated 
into changes in manpower requirements. For example, workload effort points summed 
for the entire division projected for the upcoming vear could be compared to those for 
the previous vear, and thus justification would exist for incremental staffing changes. 
The system is simple, but it enables management to make informed decisions on 
manpower staffing. [Ref. 28] 

The quote at the beginning of this chapter bv Albert Einstein. highlights the 
manpower budgeting process at the Divisional level. As. described in Chapter III, 
managers should aim for manpower forecasting svstems that are credible, signilicant, 


and cost-effective. 
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F. CHAPTER SUMMARY 

This chapter has addressed the significant aspects of NAVFAC' three tiered 
manpower demand forecasting system. The POM-level system is ideal in methodology. 
However, the need for updating the weighted WIP coefficients must be recognized. 

The same SHORSTAMPS staffing model can be accurately used in allocating 
resources among EFDs. Judgment on the part of NAVFAC Program managers in 
interpreting outside staffing factors plavs an important role in supplementing statistical 
analysis for allocating resources among the EFDs. Improved accuracy of the 
SHORSTAMPS model is possible by using more recent data. Similarly, Program 
managers must keep abreast of the outside factors that influence staffing in order to 
make accurate judgments. 

At the Division level the simplest means of expressing relative changes in 


workload 1s the best management tool available to facilitate manpower forecasting. 


V. CONCLUSIONS, RECOMMENDATIONS AND AREAS OF FURTHER 
STUDY 

This thesis has sought to both portray the importance of manpower demand 
forecasting for the Naval Facilities Engineering Command and the difficulties and 
complicating factors affecting the determination of staffing requirements, as well as to 
provide methods by which forecasts can be made. Three primary conclusions are 
presented as a result of this research. 

Firstly, the method by which NAVFAC forecasts staffing requirements at the 
POM level is considered valid. However, because a data base of only one vear was used 
for developing the staffing model, the accuracy of the model can be improved by using 
more recent data over a period of several fiscal vears. In this thesis, analvsis has shown 
Pidtedteteast three Of the regression coeflicients in the SHORSTAMPS model have 
changed significantly since the model’s development. 

At the second tier of NAVFAC's manpower budgeting svstem--allocation of 
resources among the EFDs--research by the Army Corps of Engineers has shown that 
a staffing-standard equation or model can be used to forecast approximately 80°% of an 
EFD's requirements. The remaining staffing requirements are influenced by factors that 
are difficult to quantify and are best left for judgment decisions. These factors were 
described in detail in Chapter II. NAVFAC's SHORSTAMPS staffing-standard model, 
used with relative accuracy at the POM level, is subject to greater distortion at the 
Poe el because Ol differences in mixtures of WIP fund sources among the EFDs. 
The NAVFAC model still has a high degree of accuracy, but given the occurrence of 
particular changes in WIP-fund-source-mixtures, understafling in relation to “true” 
workload could result. Updating the model's weighted WIP coefficients will result in 
enhanced manpower requirements forecasting accuracy. 

The general influences of outside staffing factors was addressed in this thesis. 
Further research is necessary to properly weight these factors as to their effect on 
staffing requirements. Research indicated that many of the factors presented in this 
thesis were not adequately considered when resources were allocated among EFDs, 
because their effects, or their existence, were not Known. It is recommended that 
NAVFAC convene a workshop similar to that done by ACE to specifically address and 


Weight these factors. Given that there are only six EFDs, the scale of the workshop 


need be much smaller than that of the ACE workshop. which was attended bv more 
thatn 23 Distrietzeonieers 

This thesis also addressed the anomaly presented in Table 1 which apparently 
showed that WESTDIV was having to accomplish more WIP than NORTHDIV and 
SOUTHDIV combined, with 20% fewer personnel resources. [n “real” terms this thesis 
shows there is only a five percent difference in staffing between the EF Ds, thus allaving 
any major concerns about the adequacy of NAVFAC’s manpower staffing system. 

At the third tier of the budgeting system research indicated that methods by 
which an EFD Commander can base his decision to allocate resources among his 
Acquisition Organization Divisions can be improved. One such method was presented 
in this thesis. This is an area in which further research, specifically direct 
deternuning staffing requirements for a single Division such as 04 or 02, could make an 
important contribution to NAVFAC management. The Contracts Division in 
particular lends itself to development of a staffing standard that could easily be used 
NAVFAC-wide. Research in the form of a thesis could perform an Efficiency Review 
and then develop a staffing-standard by performing a time study for each major 
element of workload. 

Finally, a thesis might study the costs of understaffing. Chapter II addressed the 
absence of generally accepted indicators of guality and its effect on stafling. A thesis 
nught attempt to quantifv the costs of manpower shortage such as increased change 
orders (only two vears’ data was examined in this thesis, and then for only one 
Division), number of claims. polling customer satisfaction with a new facility, increased 
turnover of personnel caused by over-work, or other indicators. Accurate 
quantification of these costs would facilitate proper interpretation of Tables 16 and 19 


and improve the staffing process. 
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| روالد د اد کہ و M kia a L‏ 
qc b wo‏ لد ری تا 
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A برق‎ 








e a و ہن‎ 
MELLE DUI ETATS 


A‏ ہر 






















































کو رہ ہہ رر تی TOTEE‏ پر .` 
EA E A le‏ اس تار س ابا ES o ME AR‏ رہ لیے ؤاد رز رر ہوا اہروہ 
۲ کش رد ا و و یں تر وا Se‏ ار او و ee‏ ہد مرو وید 
RA ng PTS‏ ای سز نتم یلک ئن کرو اہ EE s‏ $ 
cta dt BO T toi Ley `‏ 
nd Ma A REM‏ 








A IES 
PASS CAP 
CESA MA 
AO 
A لی سس رر‎ ta TA E 
و مہ[ رر می ہی ہدک‎ ETT AS 
dica A EA I A fF TS 
A 
DL Ta hE FICO: L h? 
AAA O 


A TS LIS EL 
~ 1 a AAA ارز بت‎ 
E : EIERN سے سوا‎ ee 
یووم ےس نا رج س نت‎ IEC ICAA c DE TE LEE T CP 
o ee hen te ties Te ج۲ روڈ‎ E er ee ae Te tub 
ud mot ou ا ےا یہ سو نود‎ kiss Td ke ee LETT 
را چیہ‎ dias DS le میسن‎ Wik ہریز‎ PE NES 
Li p sta Dr ار ڈور رہ تد‎ 
ہم با و وو‎ a re ری‎ 
سب کی نو یں بی چوس جب‎ id a A a 
سا لیس راہن رب سس‎ Lia A ای‎ 
رر ایی رس تو سد چس‎ A رش ری رس یلب‎ k ala مت‎ P ایا کی‎ 
A نم اج‎ Y LE ا لی یا ا یی جس‎ Ap. 
ee وھد‎ lieti a tA a DY ° Ky 
Man a Is 
pa rai I ڑج‎ c رب‎ 
GAO 


























کی تس 


ان tek‏ وت 
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رو در ری‎ wein sung. 
* t 
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ESE STE وو‎ 

A E O et 

De ee 
Là 












yr ej 
bos Abie theme ری پر‎ 
WAVER? pe WI g. 


























































oa ` Kk. یر روز یو‎ 
; diui ae ih in e nid p uen ha qaw op SU Py ppp r wees F Ç پیا‎ WM d ا ا الد‎ 
7ہ ینب مج سو یں لہ وبا یں‎ fed sta Eb ند ہب بین‎ a e L ا کہ‎ H 
نی سے سر ایوہ یمیا فان‎ n E عو نارود ہی رر سی‎ d De alate hat eee ê r ا‎ L 
Fant th گی سس ابا‎ A a ا سی یا شس‎ kuwa. A REN ۲2 
ALL سوا‎ eg ہو یر‎ ^ Lr Mauern وو سے خر نید خاما وط‎ En B تو یر تیر وی یر یر‎ 
ا رام روا رج لت‎ "dedii Ai de LL Le ا ری سس‎ an pl Fl یہو‎ apr u Sy p.s =p fp fp wO, W "a r E ور سو بس‎ OE 
T dene O et Ll دب رر ہر سنج رو زار رت لیت سر ہیں‎ del میں یج‎ T LET f 
T perm. (s Of er po etai id E MALLEM s we A AA رت‎ nn MA 
a o ith ah بت پت امہ‎ tie ates میں سز وو ہے رر نمیو‎ g ہر میتی‎ A A ES 3 
huic teca De Pat ku eiie iei E he aa ee وا اق ا‎ O dl da LE و توبن وہس وش رو‎ 
ند ما و رڈ و اک ٹیش دیج با دو دع غاد‎ EA ' | تب ا تی می ر  ہی‎ oa 
inns Amante vg ios ری درا‎ aW- راو با‎ M lS LE Eam اد‎ ht hinted, J 
PAN دج ہابت جا ا می سر مر‎ REN, b ١ : 
ایی ا رہ ہی رر و پیر جو یرد منوس‎ 











hy Ax s K یں‎ vun. i AS ا رر انتا پریں‎ 
Ve er ng 7 E CLUBS Kh SN 
دو ا را ےش یبر یٹ‎ A wen 
kk. hc. era abro BR HILL 
Edi a ee p Y to Rc De Tu ET Tv er 
اس ال لن ہنی‎ 

qk. a پا‎ | 
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waru =u deb de ud ari A0 Bs a a ^h‏ ایا خ5 
میڈ ہت ری ران و وو q a‏ 
u‏ رز نے کر رو ےنور رید لم تہ 
een‏ ہا ہسں مشقدارق تر لے ۳٣‏ ۹۰ط + ۹۰70 
رہ d ILS‏ 





















9ب سر و var‏ رو رہ 

























































ARL. a 
trt te heise RANT LEM U'€6 Pa n v ^AI INTR ۹ LEO 
à ne ehe rn re فی نیا‎ IT € t9 Leda PL UE IER TU نر‎ un ور رس‎ [ 1 Far 
| [4 1,7 272 یا نرہ‎ rr TT) ا للا لد یڈ‎ 7| P 1e "i1 niri Orset Y t ` \ 
O E Te NA A A o e I hte debt bea Care Pee) per wok M ry ول نیہ‎ ELI Aie. MER xe pied v € 1 e 1 ر 7 فو‎ P t Tr 22 
vire remm Pr eth Fi ro e rgo یر وین‎ iod و سو نی ےھ مو‎ Lan EU UT S LIBI TEMP er * ^v um ری رر میں‎ 1 is D 
ی ونا ا رای لیو و او د بجا‎ Me RLS LLB LI pa age ew ey by y % ” 
bit ird ER RT مو رر رو ریز انرم رنیب سوا بی ہیر ہی می‎ DLS A en i. 1 
pio piq eh iban La De er od Itu NA aa i br rl BL NT Eu Dr Eee را‎ EE T Td ENS ۱ ar M 
ET BETT Jar i TAE Ld EE T A بد یا سر رد نیٹ‎ E POM a 8 0 لع‎ 
era ا رر فی نم سنہ یسنج اہ چٹری ہہ جرچے ب×‎ er det did و در سی اہ‎ EI L t 
kaili b dl dada Ai سس‎ E eiie eaaa T کور سر نت نے کو وی کے وو ای رز تی یرب سور ری‎ 1 Ue RvR | 
Maaya واج ای یہد یمم بل بی‎ arid Mie a dui i fa un, debi uk o AURA rl IE KIT IRA ER v. x 
piji aaa ad را یا جن‎ T بس نی‎ I TEN 2 A A AAN AN 
Ee E E EEA TERT SE AAT T A AT O AAA 
1 PV ur Fra fyi L LI ند لے یٹ‎ 7 Inr "AR" ٤ B 
رس سس سر پر نجوس ناش شی بر راو یں پت وبا نے ا وینویر ید سس ا ری بنیٹ‎ 











nann rd dida a id rA DATE Ee T اراس‎ u» 
ed می‎ a بیو ہر سم ہر رر ہی و نوا ریت ا پا‎ 

a pia b pcdes a de Ok va ad hia AMAL A Ue tk in hehe hee 
II lu Ma Ta FA VER IAE ںا رر ا پر سد‎ do 
۲ سر ی ا چ‎ nu Tr ny ens L ¿D 
ka نی‎ SEE RENGA ET Wer y Me OR V Tz as A 9t 





HEELS LTEM LIE 
سد سا پر می لیا ایر ید پر یی دنب‎ E 1 
Ta TR ER AAA A W 
by yr dl i et at he on ہہ‎ ۰ 
سی پر یا فرپ پر سس‎ س١‎ n LESE ہا‎ ats 
ای مت لت تا‎ oa d ول یلت ور را‎ ees 
LR Li I A LLE CTE ETEN AATE ET 
































Ys oh me. f E 

ci a AAP PL k qan HC a a A ALS E. Mera ME LLM TORTE رف‎ W Anal] ۲ Xn LUNES 4 
۸ اة‎ A LDL LS TRS لا ےر سار ور یں‎ ho hb IL EP eT" > ` 

rd cal alada Hon A ان‎ ung سس‎ er ica a D M. Ch CR IR T A 


پر a na UR‏ ماما 





RI. Ld nuda‏ ار ہا TA‏ سی 
his‏ 4 ا rh ta L fp‏ 



























jel we he) 

Md Lagat n, Sh e ir Iida Sop thea Met ect SET Pe Te ay "on 

N‏ ا امیر ضس Le DM a‏ ہنا عم e ME PET WA hin ih ch rie ii aii FA A A s mne E‏ و ب جب جات 

det Mtb eh ot AT گر‎ Dia bli la dv n Mee SOA ایر انناج‎ SDE? Fo ee HAB ILL MAMMA ‘ 

TOA RIBA res rl backed a IL L N kiku aa 1 2 11 CUL ep rar“ ریو اور تسشن‎ E 

as 1‏ سر ری سو A TE E EA TA AT al Tip ta [4 LQLUL ern‏ ای ری hea ta te fd ba‏ بیدا سر تدج اي پر نز یر ینس 
Mida Rr Lm SML uds LETT" ,‏ لو ا و لہا سا یدید Decius ia Ji cii,‏ 
be‏ نو نہ NINAS dada l ee ee‏ 





MOUSE MI ری ہے وہب سب پچ اد‎ A 
ہی ہت ری سیر ررش سب‎ ji یں پر وج رہ‎ OK LLIK tee یر نفد‎ Dy Pt i PIETAS Le im LL 
انو‎ HN ار ین پوپ یر سن نو‎ Dé AL Aon dL al TEE qun 2 9$ ^x Tre ww ans 27 è 
i iii چاو چرچ‎ lapide dd da DTE a LL ett a a pi bild d LL رو تبرش رما‎ tee dd A DENE 
$87 a it holed hah Tash Wang Sy he is E E E A IA AA ADI FIAT Ip FW PY pv FFD Wl ee 
RE Farin ee AO ENTE IIA VA AA ps سس سیففٹ‎ a سب‎ 7 
Pd ibt iin E te Th Shs ak te سو‎ cl inc Ei UR roa e: ls ih 0'0 WRITE Nr ae on ¥ è 
ql A A AL A NS رر قد‎ zu voip w2959 "vu ur تر سا نتر بج‎ id ہم ہے ہی کپ یسر یر تی خر ںا‎ Te 
n اوی‎ A ری نی او مو ہے یل لج رید شب 'رووں‎ Cap ng i e A ا رو ہی ای‎ > 
اش میلو ہت شر حیبست‎ pude و‎ A ha na a ae AA RET EZ: TE CA TO 1 

+ M ^ G La td G 7 
نگ پنیا می یج‎ E 

























AAA Red oe" 
AAA سو رر رو و یک زس یپا ا‎ HUM بی لیر پر‎ 
و شر ہیا ون‎ et a a ا‎ Add چو چو‎ ELAN رھب"‎ 
سو ال ارک‎ td Et دہ و رس و و روم‎ uL a Fold رس تح‎ E 
2 trato dd Ie RI درو‎ LE nM ms 
y d BEL Lau و ویر رو نوک فور اد رف‎ O TA ea Te 9 
pp a As TAPIA cer c Lal aa یر‎ iw اس‎ Er AAT: کو رھب‎ Ms chat O pehy 
LAO » Wre LU re AU Tee کا‎ OPI IA Y EY 2 DE 
ide Leia e e MI A Ade EA e a T LET AT Rm و اس شا یر نہیں‎ DLL E وہ رج وروش ا رہف‎ 


1 ۴ 
سم‎ N o A Au iA SE DATA UA dd el e RE ری ری‎ iur E 
A a نر نین‎ da اپ‎ d į P Aa ys o $2 
2 i 7 یں‎ nd bbs ed یلیر رین راو ہر ےت رر ینا‎ m te AL Ail O et 


dee Sade Ll dale PETS FD 
i Lb سر رسس ا نہیں شیا ینتا‎ IT DALIA LA ا ہی ہے یل / اب سرن یم البیاز بش یل 7ئ‎ A 

k‏ ایی DL.‏ یں > + Pros rw A A e a AG‏ وہای ای ہا اسم یل نت باریس چ ادن 

TE RN RETTET y PS وج وار .دوہ چ رہ رد ہج وج رح چم چہ و‎ fpo", یں رو زس پٹ رڈ‎ R 
lid? M dL ru I di ibd LETT LLL HEUTE کس کا ہج تنب ا‎ 

Rh rn BAAR LITE RZ et ETF U Les Se alte teed rr Lass ca M Lori T 
* v va du d فو نمیو ہل‎ Tats ete وش‎ WD deb MO Sie Sian Lic ik la toed) Tada Ea ka 7 y HL 
22 5 وھ ۷وہ 101ھ‎ nun äh LI نہ یں رای .یتر ول میں پر بی ا ات یلجب ای یش شیہم یتيا وہ بش تب‎ 
رر ارت سیب‎ Adal e ذس‎ Erp Ae DIS aQ ZEIT u Teer رو‎ 
ipi iiir an لخد ا ری‎ hL I یں سس سس‎ CALA LAMINADO POT Ds 1 3 Y E 
Ea Ab llora TE REL E E A ER A دا‎ LMC RIMAGE e IDET LA ا کک یھ پر بن‎ e 07 
A dea IO ال اسیک رن‎ AY rr ر ری رر‎ tars eT EL whey 
تا موہ نر‎ ti SH IE ee LY PIO کی‎ RETTEN یہت‎ III ٣ la th 

و DVI TF‏ یس بد HEERES HEFTE‏ کا سو مم سرپ ہر سج 
ad y EPID F PESAN. LA du Arna e rire:‏ لھا یب e ELLEN RE‏ 
bet e ee DL a a liac A iE en‏ باب ony etin e tie d Lb a aa EE fe d e ea‏ 
Da ET 2 "‏ پوس یو ہیں bsp LAU Lea LEA UEBER RO TC e Mall ett TT eta‏ ری پر یس ایر پا tba ot di‏ 
E T ?‏ 7 1 £ دع ino red Noa eh aa hr ek RA ate Rare BI AAA IA LAG TT S LOR RR LSA La AEE OAT‏ 
L $‏ یں A‏ سی ہہ تی پر یں تار وہس ید ah al DITA Rh PEAD ATI 2 Neate te Uke a‏ و a q‏ 
à ٠‏ پروی APOCO AEREA y M‏ اسب Lekei saii iN Me IR ER a eme‏ — 
Eu " 1 ۴‏ اہی LOL LUE OU T a eh atch FA EASY eter ie tT a TY Vi veer les ? N a a‏ سی L‏ یں دس سیل می MATE A HG‏ 
La d "35^ "‏ رو مس پر OSE ETO ELO EDO LI er ARE la ILL‏ ا 

ie اریت ہے تین ہے سن‎ D ox RUE: Mcd) dl Fade ad dad 122 7T A = 

de i ere ele TA ELIT SEIT nore e ری رر ملسو ظا‎ PLA LIC) ET LT Ye FR Be 
ET i Le 
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Aart eee 7 
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